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(54) COMPOSITE OPTICAL AMPLIFICATION DEVICE, N-WAVELENGTH BAND WDM SYSTEM 
OPTICAL SIGNAL TRANSMISSION DEVICE, AND OPTICAL TRANSMISSION SYSTEM AND 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composite 
optical amplification device, an n-wavelength band WDM 
system optical signal transmission device, and an optical 
transmission system and an optical amplifying method 
which make SNR between wavelength bands uniform by 
eliminating the gain deviation between the wavelength 
bands which is generated when an optical of multiple 
wavelength bands is transmitted. 

SOLUTION: The device is composed of optical amplifying 
means 5 (5-1 to 5-n), a wavelength multiplexing means 
6, and a control means 7, and the optical amplifying 
means 5 are provided by the wavelength bands of 
incident light and amplify the light of the wavelength 
bands. At this time, when the light of the wavelength 
bands amplified by the control means 7 is propagated to 
a specific point A, the outputs of the optical amplifying 
means 5 are so controlled that the optical power of each 
wavelength band at this point is mutually equal. Then the 
wavelength multiplexing means 6 performs the 

wavelength multiplexing of the amplified light of the respective wavelength bands and 
propagates it to a specific point. 
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mrlsa^:©7tii4i^S© 5 5 ©Jg^SiA?!^©^*^*! 

EW£©RR#«££K««^**^fc*«£B*ci5^ 
T» 

ME«ft©#R«* a© 5 -6 ©Rir>RA#*©3fc«»lB 

[»** 3 ] i 2 ke«©»^ 

£ CDJftjA * TfeJg L fc . K $3 tt * »B#« 

«ff«0*/t «7 - «» <=> i»B«-3tei»<f *R©»«/* "7 —ft 

3te*«#R©tH#*Rjrr* c t*»«t-r *«^£* 

tt&B: 

AW*©*/*?— t&5J:5l:. MSB 

RE#3e««*RT? R* * tifcRBftS A#«©3fc 
A#« LT#t fflf SiSA^m^R t £«r*.**^3fc*« 

[St** 5] AJtt£n«%eBr£®ttfttt*zr&lz» 
«bT«&AW*^£fc»ar««A#«^Ri» 
i»E«A#«*R;fr5Wa3tt*ffiBRA««zr£K:R 

wen. A#tr*3t©i»BRA#**Rii-rsiMfc©a£ 

je©i|fi;£$T£l»L;fc«"&f::, &*L6K:i5tt-5tfJB ; &i& 
SB. 

[Sf** 6 ] «** 5 KE«©*-&3ttlB«««K:*«r» 
T, 

iWEa**m¥RfcSM**n. WEAJ#*ti«3tt*eai 



^>«aKJ: 01WEXW*tt*5fcK3fc/*7— £«R*"S 

BfiftRtSSSKR*.. 

i»EftA«-R^Rtt. SSfcffiERjB3fc»a»S©je*lHr 

ETteMKCMUit-i. 

Bo 

[1***7] «f**4*fctt»*fll5KE«oa*3tt 
ffiBfiW^Rtt, RE#5teif*^RT?«*snfcfflE* 
ME#i£ A»*£©*/t -7 — *» 6 

rwskf/x?— ^f^iLfc/xy— atsncKHiH— cjtc 

-2»i3tc, ME#****ROU**«!l*rsiW»*R 

[»** 8 ] M ** 5 CGtt<!>flte%JMISEBlc:&fr> 
T. 

ME&Atf&^aii&Msn. ■ nwEx»*ns3t*ea6 
v>«aic ioMEAit^n-ajtefc^/t^-^^-rs 

RBRftaWRtt. *6fcfWEJaiB3t»a»603t*1» 

IWEftW^Rtt. i»E«-3t»B#RT?JI»i*nfcflftE«- 

icfcttSME^AW*©*/* 1 ?— *»6WC»3ttil«* 
R©SI*/X , 7— SK^Ufc/t?— *«SVMCS«H— fcfc 
i»E«-3tii*^R©W**lW»t-*IW«¥R 

cm** 9] is**4&^bf»**8©vvfn^i* 

K:E«©*^«HlSIRfc*v>-C, 

tt©«5fc. ffiERAtfjft^ROSJfcfc.ttfffiERA** 

fg©a^© 5 % < t i ^ ts^^tfts^n 

Sdi£#«i-r«&**3t««£B. 
[»** l 0 ] at** 4 ifcfctetit** 5 KER©*^ 

REA#£ft*3fctt. *lRA»**J:tfJBlRA#« 

fcR)&:<5RA©3tt<H**»6a:'6WDM**3t«^T?* 

WE«Ji8#Rtt. S l iSfif «i5tf5WDMSSJfci^ 
©^-V>*;P»3W*«Lfc«-&**:tt*2RA#**W- 

RE*3e««^RTrB«snfciwrE*ttA#«©wDM 

3te«**R*T*3fcR«*R©ffirtSR»atf*fcW:» 
2 »4f«OWDM*S5jef^*iif**if#ftO 



(3) 



#12 001-53686 



WE»*«m*»K:sa*stt. iwEA»sft*3te*eai 
t >»& »c =fc o me Ait a n* * t= -7 - * -a 

HMBA»;£.n*#tt, SB 1 ttft**&J:9JB 1 »«#« 
J: 0 g&gffiiJ©??! 2 jfcft#tt©-t-n-e*iK:tt«R©Hir» 

D, 

MEiSESfl-ffi^aii, S6K:iWCafi*W*»603t*W 

©3^ >*;P»#Jg«L£«^Sfctt* 2 
SWDMTii^fg^©^-*' >^;P^ifMLfc*-&fC. 
WB»3t*«#atri»**tlfclttB#*ft#«OWDM 

WS«rE#«S*«<OWDM*SC^e-^©3t/t , 7— *«S 
^KK«H— tefcS.kS tc, fll 1 j£g?f?«©WDM?j5S: 

3t«^ * ««T*3fc»«#s© tu t> & mm £ -a- *& a* 

[W*JS 1 2 ] 4 5 C|2f©S^ 

WE^IP^att. BE#3£it**irc*«3nifclttE# 

ifc£WI*©}fc/t 7 -**H ^ C t2 &ra— (w/cC -5 <fc 5 C ME 
[» Jfcjg 1 3 ] flffc&K 5 

WE**»*¥fti:«**n. wrE7feei^SS+-e^«7 

:m*siwB*«s#*©3fc^7-«*aTs.tttti»*« 

©&/t 7 - ri*S H f C S &ra — K & 2> =fc 5 C ME 
#7fcifi|g^a©ffl;>j£3i , Jt3PT-5 C £ JMttSl^ 



JMttB. 

[■MUSI 4] W*«4Sfe«W*3S5lcB«©^ 
MESW^Rte. lWE#*»«*aT»**n«:ttE# 

*w*wE#aEftw*o3t/^7-s<fta3-r*«tti»fe» 

JWEttW»©m»lciSi;TK«j«K:««t*l([E*»[ 
^Sf Sj5c©#/1 9 £ j»E#3t «»*^ao*#/X "7 - £ 
B£* L «7 - £<S t »fc S lira — fc & £ «fc 5 fc ttG#3fc 

SB. 

1 5 ] m#m 5 ce*t0tt£XJttte£BK:« 
«»E**»«*sc*«sn, «»EA»*n*3tt*e2i 

WEJSEfi^-Jft^att. a6»=l»EBiE3t»*»60**1W 
MEMB^Rte, ME&ftitHl^aT*if*I£tlfcME& 
£tt*ffiE#«*#*©#^7-*lftttit-**ftttJa5*«i 

a., saE»u*oia*fc*uTK*j«K*w*t9E#«E 

S#«©ft/17-*>SMB#ftlS'lB^a©l««^7-£ 
Bfc* L fc/t 9 - ^ \z RSW— K: & -5> <fc 3 fc ME3-3fc 

l 6 ] t»#JS4 Sfc»4tl** 5 i:Bt<5** 

MBAM-rsjttt. a*ojftft««©-tti-etiKWDM 

Mt±5t-'5eiaigE^«x, MEttfflWOWAlCiKUTmE 
#^CK:*WSffllE#*ft**OWDM**3iefi*©3t^ 

Sfira— KJk* J; -5 (cMB#7tif in#a© 

i»Eift«»a*aK:««*n. (WE3te3s»+T»i»7 

USAJttSittt. BROjftftHt^O-ttX-etlKWDM 
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fe&ttm<DWDMttytm-^-t) i ffife<?>i&& * Teas u tz 

*ffl-r**tB«*«>L. *>Elfeiti»©iii*K:j6liTfflE 
tc&<5J;5fcfflB#3fcif®*a© 

1 8 ] tt^Jg 4 5 

mmAM-r&M*. at»o«ft»«o-tn-etiK:wDM 
Sot. 

- &m£; V Ten <7 — *»S V» (C S H-R— \~12. 5 J: 5 K WE 
[M&H 1 9 ] §»*JS 5 KE«©«^fc*«S»£* 

^iyt«**«W-6ft*:n«E«#«WDM^riC*Wr 
ffiE««#«*att. 3Sfc:JWE®ie3te8Ea»S©3fc£flfl 

##it«#a©ttia **wr s e <t **** 

^ttifcOftittilB^at. 

WlE*3eii«^at?«Mia*l*:lWEft*ft1lf«OWDM 



*Vt-5WE#&fi*«©WDM^3t«^CD3fe/t'7-7&« 

#MfE3tt»«*a-Ci«* £ tlfcS-lWE&ftm^ © WD M 
#S3te«#£iftfi#abT»ffl-f£i£ft£fi#a<J:£ff 

2 1 ] tt&g 2 0 tcE^© n K*»«WD M 

jwemw^rh:, ttEft3t«B*a-c«Ma*nfcWE# 

i»E#a*»*©3tt/^ «7— 3S»6 ffiE##«MB^ 
ROlMF/l^-ilHSbfc/t^— 3d«HV»KS«W— left: 

f»E##*«*a©fflastt»-r3iw»*« 

[Wjfcfli 2 2 ] ffltJKJS 2 0 Sfctttt*^ 2 1 CEfO 
n«*#«WDM^C3tt«^SI««llk:*^T, 

•5-5 ©*!>&< zl% l-oizm^Tfrfeznzzt&ftWi 

C»*B 2 3 ] 2 0 tcE«© n tSff^WD M 

^wsMEfi-iftfiWttw^^-sttffl-rsftajasfli 
«rE«m«ow*ic*i;T«rE*fiAK*«**imE«- 
jftfiW*©^ 1 ?— **a^fcs^— fc&s«t5fciMrE 

«3ttil»«*a©Hi**IM»-r* c t nifcg. 
[M^qi 2 4 ] »#Jg 2 0 CStO n SSffi«WD M 

MEftij«^att, i»E*36»«^a-e*«*nfcWE«- 

A, WEkWS?©tB*fcjEi;TKfl6^fci5ttSmrE&& 
*««©3t/t«7-A»6lWE#3ie*«^ao*«^7-* 

ifig#R©ffl;fi£fflPTSC:££#®<£TSn&gm#c 
WDM^ftfa^itflgB. 
[Ifc&B 2 5 ] flt$* 2 0 CfBlO n ttft#«WD M 

MEJHW^Rtt, »E*3ti««#aT?*«*nfclf[E# 
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im&m 2 6 ] m&m 2 0 ke® © n sfiff«wDM 

SfJf28iflffll#©«:> iWES-^^RT-^£ti;tJttJE& 

^mth-r^mai^m^ mu^w><D^-h\z^xm 
y§&fk<r>w% n v - & b/c/t 7 is. am— 

fcfc* «fc o C»E#**ifR©IU****tS It4 
2 7] « 1 *fi#*lcWD M3&SC3tefi*S* 

fig-r-s^ 1 jeflfMfSi. 
mmmiytmmkf&^mzmmzn. ME?gi&g?f?« 

©#&«»«■*-** 2 3fcii*§3=g: i . 

flftES 1 «*WW*tt*WDM3frSWfcfi*©^ir >*;U 

&*<li«Lfc«-&*fcttWIB^ 2 &&fflrtt£tt& WD M 

ti^^S-CJt « * nfcffiES**#tf© WD M2r 5£7fc« 
H-C&5J:5(:. fflES£i#it*§3MS:©ai:*7£*fa*£ 

* & timEjB 2 jftm <m^m<D m 13 £ -a- * mm& 
mv&m 1 ftmm^fg-zmmztifcmmm, 1 «fi*«ow. 

D MttXm^ £ WGiB 2 Xll¥ftTil S tlfciWE 
fll 2 &fif«©WD M#5t3fc«* fc * &fi^M L T# tti 
tSM^i¥atSf^5nS*«8WDM*it;3ti 

T, 

l&E3fc£f§&B«, 



ffiSftiilMSBfct. 

WB&3ti(MB*ST?if«SnfcittE#a*#*©WDM 
*IWtrr*tt»*R£. 

:fr3ttte«^£tt«U *«*n&ME#WDM3&SC*fll. 
* * i^g^E L Tit HJf 5#tf*I3r?£ tc*5 t»T . 
HflES-WDM^Sftlt^C^Tftfi^tK^A?- 
^^^.€»ctpf^ ttG%A*£j*¥R<!>tH2j&MflLT 

l»E#3tii«^a-CiBS$ ftftMEftWD M#5t3fc«-I» 

3t ©#i iA * i/fcs§c. ic* t? s me 

g- W D M^iDtfs-Sf ©3fc/t "7 - ^ \Z (S « |BJ — K -5 

[%^©i¥iSi«:i«^] 
[0 0 0 1 ] 

C*W©R-r*fiEH5»»] *%W\t. ii\ZM 

DM*a3ttfflr^3i««itK:H-r4. tit. cne©^ 



H^H (Wavelength-division Multiplexing, J^T, 
rwDMj <hB§fBT^o ) #3C*«. *7r-f A©JC#« 

• #*«fcsn&wDM^*«**ii«-r**ii«i6 

[0 0.0 2] 

i>y h7 7-f A±7?0 3J6S*«WDMeiilj (rIJS 

1 9 9 9^«^«Hltt¥fttt«*ft) KW 

[0 0 0 3] B2 3H CCDffi«*##^b3t, 
3iSfi»«WDMfiS>'7fA©«lticSStHT*S. 
H23fc*^T* 1 6fi©§l/- If^-f K (laser 
diode , BIT. rLDj iKEf*. ) 150-1-15 
0-ntt, S + -band <D3 L **)V\fr*>3 Lj r>*)\'l 

^i£S§[Hj#T*& z P (arrayed waveguide grating > EIT^ 
TAWGJ iBSfBT^o ) 15 1-ll:A»Sn5. AW 
G15 1-1H ^0?t*JHi^ft*;H 6©#1/ 

zj .tmm-rz. ) i 5 2-itA»sn, mz i 5 2-1 

T««-T ^#**R-C*« a tlTWD M^3tM^ <h ft -d 
X. !yU9A«10>ie7T-f AJt«a (thulium-dopedfib 
er amplifier % £TF, TTDFAj chBSfS-T^o ) 1 
5 3f:AW$n^>o TDFA15 3H 1 4 50 nmS 

£<DS + -band OWDM^rSC31fi«#*if«"5"<5 

M#:/^J tUSETS-. ) 15 6fcAlt£n£. 

[0 0 0 4] f LT, C-bandOWDMj^M 
tt, TD FA 1 5 3 & 1 5 5 0 nm*«*JfS"rSx;P 
tf«i7A^iJ03t^T</^ii l l@§ff (erbium-doped fiber amp 
lifier , KT, l"EDFAj iSSIS^^o ) 15 41: 
ftAt, LD1 5 0-17 - 1 5 0-32 , AW.G1 5 1- 
2, MZ 1 5 2 -2$5<kZfiE D F A 1 5 4fr£>fc2>±i££ 
J: !3 tfltStlTWDM* ^7 1 5 6KA#t 

[0 0 0 5] £t>\Z, L-b and<OWDM3?SC3tfS-^ 
tt, TDFA153S1580 nm*«SJ|fit5y>f 

»7 hxjut^A^j&n)t7r<AJi*iS (WT, re 

S-EDFAJ iEB&fB-r^o ) 15 5KfSx.T, LD1 
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5 0 -33 — 1 5 0 -48 * AWG 15 1-3, M Z 1 5 2 -3 
&£ZfG S — E D F A 1 5 5 fr<bfeZ>±)££mWi(Dffif8 t 
ICckOtasntWDMA^ 1 5 6tCAI*an^o 
[0 0 0 6] WDM*^7 1 5 6te> S*-b and % 
C-b a n d&cfctfL-b a n dOftWDM^SCJfcfi-^ 
^^ILT 3 &ft*«WDM#SC3fc«*f £ LT»« 
y7h77"fA (dispersion shifted fiber> EAT* 

tdsfj tise-r*. ) i 5 7 coytfcm&izmttizn 

2> 0 C<Z>J;5&3tej£>'X7 i Ate* S f -band (1 

4 5 0-1 4 9 0 nm) , C-band (1530 — 1 

5 7 0 nm) £><£ZtL - band (1570—1610 
nm) <D&WL&mmz^**)U&#r2VfDM&3&tm*t 

mmsxmmvitvkiz* #wdm»sc3M»***#« 
[0007] tci^-t?, TteejUK^sem-r^wDM^ 

3tfi3IB+ 03t* 7 * y > <h OfflSf^ffl k «t o 
(signal to noise ratio ) ©^ftStUStS, 

[0008] z.<DwuM^^tm^<Dmhm^m<D^ 

IW7T>»#o»*WWWi 5THzftl:* 

*. Le tt. 3teSIBO#«i*Tf3lfie3IIS©a*««* 

otttltf. Le = (1-exp (-a) ) /a 

*. *LT. Aeff tt. 3te2l»©*3&=i:rWrB«£3E 

-r. 

[0 0 0 9] Jt77.-fA®7-7>?lJ#fS:ll, — 

[»2] 

ri 1. 5x10" 

M«&ffiJ (/hBA&Efc, BWIiftBrWH:) 2 7 6H 
[0 0 10] tfcfcte. d <D<fc 7 v 
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0, 3 2WL<DWDMttytm^&yt7j"f/n? 

[0 0 11] <h:5T% 1 5 5 0 nm^«fifSEi: 

1 3 o nm&±<Dfc\,*$immmzmz>z£f)mw2n 
fh»fisnfc 3 »fi««wDM:»S3e«*ftt* 023 

^^-TTtfeiUv-X^ATl 0 0 km*e2|-r 

&£S* -ban d^7-*««Sfifi!l©itfi*«'r 
^C-band L -band \zWutZ>tctb S 

[0012] C-band^J:^L-band 

\z%-7LZ>&mz~D^x, ajesfrofc. mi7\t, 

[0 0 13] Hl-7K:*^T, 3 2WSLD12 0-1 
- 1 2 0-32 \t. C-bandCDft*;H*5ft> 

i!L^:^^^;H^65 1 ^>^;U3 2©#U— IfJttt, 
AWG1 2 l-HCA*f£*U «fi#fi£nTWDM;&5S 
£<&WDM#j£#tt, EDFA12 2^A» 

sn, mestizo mn&znrzWDMjjjzmt, 

-&M£t*?Z>1l&^ (attenuator. STF, fATTj i: 
KfBT^o ) 1 2 3^A»Sn*. «ftl/TJ3f«<Wfc/X 
7— fcKjesnfcWDM#a3ttt. WDM^J^7 1 2 6 
fcAWStl*. 

[0 0 14] fit, L-bandOTDMM«l 
EDFA1 2 2^GS-EDFA1 2 4IC^T, LD 
1 2 0-33 — 1 2 0 -64 , A WG 121-2, GS-ED 
FA 1 2 4i5j:^ATT 1 2 5 *>S&3±i££H«<B#l 
«l:i0t«SntWDM*^7 1 2 6fCAtt2*l£o 
WDM^y7l2 6H C-band^L-ban 
d OftWDM****ifift*lLT 2 «ft*«WDM* 
ajKil/Tf-t-h^r-fA (single modefiber, 
Ti rsMFj ^SSfE-T^o ) 12 7Jciga^tl^>o 

[0 0 15] fit, 2«fi#*WDM#5£#tt, SM 
F 1 2 7 *8 0 kmeStbfcfgfcl, A»b&3tO«fii: 

±5-f +f 1 2 8 lCAIt2*l£o dCT, ATT 12 3, 
12 5©#W**tt, C-bandC*(t**ft** 
<0Jt/X»7— t L - band t*W5t/t7 
-^$WDM^^7 1 2 6*^l*fflStlSiSa<Oflfi^ 



[00 16] Z<D£ofc®lfemt. C-band:fcJ:tf 
L - b a ndOMM«l:ftW^WDM*S 

A«BfitATT12 3, 1 2 5 iT*/t7-^iSfipL 
fc^lc, »WDM3Sra*«^****«LT2tt*»« 
WDMK^l:l/TSMF 1 2 7Ciait§o ftT, 
SMF127£80 kmeSIL/fc»©2«fi*«WDM 
^SC^tEX^ h^T^-f If 1 2 STHJTr*. 

[0 0 17] B18lt *k*Yfc***£2»fi#ttWD 
M^St^cDX^ h;U*^f 0T*§ 8 B19H SM 
FS80 kme3ia»C*W<5 2iftfi»«WDM3ErSC3tt© 

x^^hMit^s^o 02on 

[0 0 18] 018^J;M19(OI»1 dBm*fi 

fcSST*^>o Sfc, 02OCO«««, dB*firT^S 

ST*^>o HI 8 tBl 9 £&ttmTZ>£* 018T 
tt, C-bandiL-bandt(03t/WHt BS 
H—T?**<Dl::2*U 8 0kmfiSa©H19Tlt C 
-ban d<03fe/^*7— <D^&L -ban d0)t/W- cfc 

[0 0 19] B2 0H dO**^i:DBJK{cT^>fe* 
fc01 8£><fctf01 9 iOMlf:0TS5. B20I: 
fct^T, XH C - b a n d OTD MJ33tO*S 8 0 
kmeiHLfc|g05£/W-*Ir&£o AH L-band 

C-bandOTDM^3ttL-ban 
dOTDMSS3K<t^8 0 k m61 bfcf£<&3fc/1 <7— "C. 

[0 0 2 0] ^©B2 0*5, Sband^gSn 

C-b a n d (Dytrty—W'l^ < UZ> 1 1 fclCL - 
band <D3t/t7-^? < & § C i f&fc 
K»5^>ttafc<fcr)C--b a ndO*/t7-*L 
-bandH^n^i^Wo BLtHU C-b a 
n d45«t^L-b andSIWI— ^rSl^eitt'^«'&T* 
C - b a n d *<t^L -band ^S^CM 

\zfcm?&mxfa&m<Dm&\z^\,*T%mmizmfeh 

[0 0 2 1] 0 2 1 tt, 5R5ErlPie3lO«*K:*W*RW 

tMI)o 0 2 1 tt, 01 7COLD 1 2 0-33 -1 2 
0 -64 , AWG 120-2, GS-EDFA1 2 4 &£Zfi 
ATT 1 2 5**6&<5L - b a nd0WDMJS«4 
St^M^SMF 127®C-ba nd(DWDM*S 
*3&«A»*n*jHfcf4iBO«fcWDM*^5 12 9^ 
LTSU L-bandOTDMJS^^^FM 
SJ^-T^TtX^^ hJU/T^-f If 1 3 0 £{Ix_2tC<i:JBA 
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[0022] d<o«fc5&«£^-e«, s^ntc-b 

andCWDM^Sftt. EDFA1 2 2tATTl 2 
StTTt/t^-^iaiiJbfc^^. SMF 1 2 7fCi£aj£ 
tl. SMF 1 2 7i&8 0 kmeiHLfe^^7tX^^ 

1 2 8TSJS$n^>. £fig£:ftfcL- 
b a n d©WDM3fSC7fct4. GS — EDFA1 2 4 <h A 
TT 1 2 SiiT'W7-Zmm\^tz'&\Z, SMF12 7 
Kgffl^n. SMF 1 2 7^80 km€ultb;fcSH£3fc7. 
1* h;|/T^-5-rif 1 3 0T'ffll£Zn2>. 
[0 0 2 3] Cut, 02 1CStffi,SZI KiJtt-SC 
-b andC*tt-5&^^^;U©7t/t'7-<i:ift^Z2 (C 
i5tt-5L-b a n dfC*5^-5&5 i ^^;KD^'7-<h 
(1 ATT 1 2 3, 1 2 lr^-&<fc-5(Cillif$n 

-5. ^2 2(1 )«^(6]e2i©7v>#ij#tm*rsieM© 

[0 0 2 4] i2 2©fiS, dBftfSilfc?-? 

-5. ^rsje^lo^n^-Tabo. 02O£fcfB 
Lfcfcco-e&s. ^faeM©7fe/i-7--eao3. 

^002 2/0^, fiband$€lLfci^l:4i;5C 
-b a n dW^/t?— WL-b a n d (C^fTT-Sii^ 

[0 0 2 5] 

ikm&m&v&y t-rzwkmi mi 9. a2o*j«t^ 

E2 2 7i^»^-5J:plC, 2tfiWWDM^Jg 
aifat. ^7-7>Ml:J;DC-bandOWDM 
■%&/t<0yt/V7—&L -band ©WDM^sSftK^fr 
^>£9. ■N*7^>*&K:i:0$SiSftfiS©iftft# 

-5 WD M^SC3tO S N R ifi'-£{c$ Z> t HS*«4 U 
[0 0 2 6]#(C. [SScl] *>e^5<fc5K, jgglE 
©. coBUBtt. 

n 2 8 \zmmomw?te. n»fi**wDM*a3i£ 

->X 5r A £ ft «T 3 CI «h * S » t T * . 
[0 0 2 7] f-l/T, »*^2 9 »cSEI£©S893Tte. n 

n»ft#«WDM>^>fc«#Se2|-r*l»K:# 

*fi»«©3t/x7— it* 9. eatac* 



[0 0 2 8] JbC. If;JfS3 0*5«fctXW*3S3 ltcffi 
*©5B9mi. n»S#«WDM*SC3ttS**B"r*«* 

ea^K::m*5Js*#*M©3fc/x9-K»«©£^ 

[0 0 2 9] 

[BW**ft-rafcje»o^»3 bit. afflci^t* 

[0 0 3 0] (M«« 1 ) BIB. If #3t 1 . If^JS 
3, W*«4. »**7. g$#Jg9. M«£10. If* 
512, ffi&m 1 4 . 1 6 33 JctfffjftJR 1 8 tcte 

«©383BOSa«J«*«-rHT?**. HIW^T. St 

*j« 1 Ke*©3figma. 

S#*#SWc*£*«*©#*«^Sk5©tH2jS** 

^SLT3tfiaiKcm*-rs«^is*ssgi 

T, 5 ©3 *©*V>**#«©3e*«l 

[0 0 3 1] 2 ) 02(1 if *>H 2 . 

3, *5«fctf. »*?i5fe^UIII*«l 9fcB*©369J© 

aRfaiB^iB 9 14, M^S 3 KE«©58MC*fra*« 

[0 0 3 2] 0 2 (CiS^T. W*^2 (CiB«©^BJ-C 

a. Ttest&i iavs©3te£BfS©«fi#*2rtK$H* 

UT«ft*«f=»*r 4«*©3ttit«^a 5 -e0f^©& 

©7tit*s^a 5 © p % <D&^WL&&®<Dxzmm-?z>yt 
a©tn*«ko^*<K^-r-5iii:-r«iriE-r*. 

[0 0 3 3] (W^3) 01*5<t^02tC*5tiT. If 
*«3 (CIB«©^HJT(4. »*JS 1 2 EE 

ttO««3K4HISB 1 . 2C*^T. 5 T 

««snft#«fi#«©3ttj&*»!fJt©JSj«. -co 
tt-^^itts^fi i . 2 * s -^issiiwnfc^eiiss 1 o 

±©ifejtt A £ Tgffi L (C, H ©»;£ A is tt* # 

fcfcMWt©*/* 7 - * 6 #3fc»«*R 5 9 - * 

■n^g 5 ©m**i«je-ra ^ttwts. 

[0 0 3 4] (»*JS4) 01C*^T. »*«4tf5 
«©%Hj{c7j^^«^iiitigBi-c ! (4. mi«fi*« 

©A«^tt. c©*ua[*#«©3i6**«-ra««i«^ 

S5-llCA»Sn«. *2«fi*«©A»36tt. d©» 

2&sw^©^$«4i-r-5^ii4i¥©5-2(cAWsn • 

Sm«©^^lf^T-5^1iiil#g5-nirAM$ns. ^ 
<D£?\Z. «S©^iiif©^g5-l~5-ii(4. AM^tlS 
3t©*ftflf*rt»=«tt6*l. C©«*1lf«©3tt**« 

[0 0 3 5] «W^gl!7». &7tifi(@^S5-l~5-n-C 
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*^3tif*»lll3&»6-^E«**lfc3teai»l 0±© 
»jiSAS-pe«bfc«*t. ^©ifc.SAtCim^igg 

^S5-l~5-nT-«i|i£nfc&i£ft««©7fc«, 
S^©6 fcAfcTSn. ^oigg#-S^g6T?^S^-S$ 

nr. »***^§i:6fc»arr43fceaii6i ocattHs 

[0 0 3 6] CCT, 7te^KlO«. 3t7 7-fA^t 
^**-&3t«MB*« 2 Ttt. &ft#?£^g:8tt. AltS 

[0 0 3 7] «R©3teJ««^»5-l~5-ntt. i&S^ig 
©5-1-5 -iiTffli«$nfc#Jft*»«03t3&*BfSO* 

[0 0 3 8] fLT. #3C«ifS5-l~5-nT«fiS 

©fts^-s^s 6 x-WL-Big-mznT, Kfi^a^a 6 i~ 
&mtz>yt&&$& i o fastis. ^»«fc^fcif*3s 

2 fcfB«©5Mitt, #^ififi^©5-l~5-n(Oiii(sSg 

#««c»js-r a <t -5 k A#f 3te£ftfiHf« K#*rr * 

[0 0 3 9] (|f*5S6) 02fc43lvT, f»#JR6f£iH 

1 t>T?S*5 V>»SLIC J: D AWSftS 3tK*^ 

©8tt. 3&fc»S#S9j&»S©3te£lWE3fce3t»I 1 

[0 0 4 0] SIM¥g8(t A*ftte«a*-r*lfflK: 
A#3te©3tt^7 — 6 tCf3«©5!HJ 

[0 0 4 1] .(M2&JI7) Bl*±tfH2C*^T. ft 
7 KlE!R©$89nrtt. R$«4$^im« 5 t£E 
m<0tt^7ttiifBSB 1 , 2C*W. $(I®#©7«, 



COiftA * TeJS L, fci§£ k . z. ©Mi: *j ft* g 

xmm^wt 5-1-5 -tKD&ti&fflwrz z. 

[0 0 4 2] (§»JfcJfi8) 0 2K*5tvr, gt#JS8lcE 

im 8 »c»i*aft. A»sti-57t^eM 

IIS 1 i«t«T?»*5-7>«aKJ:-ijX«f*n*3Kfc:*/t 

©5-1-5 -m?«**tlfc#ttft#«©>l£3^Bfl£©*jft 

*Te«Lfc»^tc. £©%£&:*«■****#*©# 

"7-* S 5-1-5 -n©*t*/t "7 - £B£* 
© 5 -1- 5 -n©ffi^*felfflIT-5 Z. iz-CM&T2>. 

[0043] mj&%9) wi&£zfm2\zi$\,*T, m 

rn*» i wizKman&ytmm&m 1 . 2ciwx. m 
7 z.<D&-e>ytmmm&i, 2©#tm 

{ffiitcg^sna^estggi oc*»5R»7^>*a. 

£©ft£i£8Sl 0©J»*:. &S#i£^g:8©ifl5fc:feJ;tf 
i6ft*«#R6©a*©5-6w^3ft< ifenc^ 

[0 0 4 4] KTIC. »*flilft:^U9l**9fcE«© 

a. 3te^gs©a*. K^»#g©a**5J:«i^ 

tt*»t>T^«. "T\ jfifi^jft^R 8 ©«**#« 
tsoil — ^(BejH«©7t«^©SNR^7tJfi(B^ 

fc, «*»jSE^S:8©»5lci:*fi*«^S6©»*4: 

a, ^D#tt*^-r©-r. M#©«2c£-&:b-e-T?&fi£- 
».jft^a©ai*£-r*. ttt, -«iEK€ai«©3t« 

^©SNRfC*lt*«l*»»C©tt#ttKt3«f»Ttt. 0 3 

(e) com-cmm-rz. @3H »jii*itt^u*#si 
3 ifcB*©»E©KS£tt9rr*fc»©H-e*s. 

[0 0 4 5] 03 (a) tt. TteMB^^Gii-r-STt. 
fclAtf, II ^ft#«©WD.M3fe**fil«._ 
«©WD M»<l^*±^ 3 ftftMOTD 

-5. 03 (b) tt, cn6****«MK:*i;*«i»5 
v>«[gL©a*©— 0iJ*^UT^i-5. ^©H*»6»)fl»* 
iptil jtfE*#*©3t/X«7-*»Bli»5 v>*aCJ: 0 
1 2 3 IMMWmc»ff T* £ £ felc^ 

2 Mff«0^ 7 v >«ta»c J: 0 1 3 jgg 

Mt^fTLTl>l.. ZWtctb, &Kfi««©5tA"7 — 
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[0 0 4 6] 0 3 (c) te. ytfcm3&V>m$i<D-m*:7K 
LTt^&. dO@(CST<fc5^3tejiS§©a^«. Sit 

5£©&fiT«&a<§/h£&£J*£&ft#tt£#^. 0 3 
(d) «. Sft^»tfg©S^O-{S|^iLT^5. 

©-e. 8jrt-&?£ (#&) *n*«fiHF*i««oaT 

[0 0 4 7] 0 3 (e) tt» XJtiregtOJHMHfcO— 
«S*L/T^*. 3tt*BB*STtt. #«MH^SK:«k<&e 
£5£Sctii3fc (amplified spontaneous emission, TAS 
Ej <fcBSfBT3. ) *<iSS&#tt*JfoTV^fcJ6. 3* 

■5. 

[0 0 4 8] 0 (a) C3S-r3«*#*WDM*iC3ttfll 

*se«ai-r*«£fc, ^eitKtccinf.0 3 (b) 
*©-e. fiasa©3**iM8WDM»sae«^ic«*t* 

S^fi#«©3fc/S7-K:{IIi£££CS. 

[0 0 4 9] T^^)^- 01i3«kOt0 2Jc:*3^T, Sill 
£ULi8 3«fi#«©WDM3&3Wte«^K:tt, 

-1-5 -3T?«« 2 tl&g^S^R 6 TiSES^l 

ic03 (d) c^-ra^-en-en^c-s. -?-lt. & 
i o<&*,«A*t?esiTsrac0 3' (b) &&zf (c) 

Sb, 3tit<i^©5-l~5-3©a*S:OTSEL/S:^«-&»C 

©fc©. *«fi#«rtK;SNR**fc«^Cil[J5*« 
CTilcSNRjoWJ-S. 

[0 0 5 0] Lt^T, &16L*mm<?>W7-K.£.C 

JtsearrsmicftMi^i!! 5 -i~ 5 -3©aj*£pg-r 

j:>7 7-vX£KJT* < . Z. ©<t 5 fc&fi^wicy 

5>. u Otft 3 ifiS»OTDM*iC3KM4ftO S N R 

[0 0 5 1] 04tt. 8fi»«Wl:7 r >Jly'77^* 
RWfe«ll$St0T»5. 04 (a) «, ^©Ml©0iJ 
*'«fHT?**. 0 4 (b) tt. -?-©^2©0i]^5K-r0 



Jfe*«fcrflfc*##«*ft©»5te*lli«T**«£*#^ 
Jt^lCtt. [Rl] *5«fctf [*2] *5ttftffttmiCtt 

Zt7-«»*«*»«ffllC»fT-ra©T. 0 4 (a) 

2 ft*WW©3fctt 9 - iim 3 »*»*©#/* -7 - *M#. 

[0 0 5 2] — 38r, fi2BOiR**J:tf«fi^**S 
©a***«T?*&V»»*K:t4. e2*!S©«ifei3.J:tftt 
*£#»^ft©«5fc£3«IL.TH3 (c) (d) 
KLfflS-TSHSfMS-r*. fbt, £n«=>03 (b) ft 
(d) *flH>T. t&-B&&M\Z&ftZ>zfVX.>7 7 

->x©#a*tH¥-rsjit*«-c€r-5. nctte-ictt, # 

(a) (C^-ri^fC, $2SM^3 
**#*©«£«**©#/* 7— < fc*«fc 5 ICR 
*SW4, 04 (b) tc^fJc^fC Sgl 
Sg3iffcfi«i£. g2&fi$tt©JBKJK&*-© 

[0 0 5 3] #Jft*»«K:»TS*»«^RrJIC 

[0 0 5 4] — 7j, 0 3 (e) fC^f J: 5 K*ift*W« 
XJtff^ftm lC^ii*S^g©$i^/1 -7 - 

^©7t/f7— *>5-?-©ifcB#«Sif«-r-53fci»«¥a 
■ ©$t*/t 7 - L 7 - T?ift*#*M © 7" U X 

>7 7yX^iITOl SNR£2 <=>(:: Sfc^-T^ili 
C©3fci91S^a©«t*/*7-©l**tt. Jttif 
tt¥ft©IMM 7 - <h «*#«©3fcrt "7 - £ 

[0 0 5 5] *6IC. KSfaracD7"yi>7 7->x 

1 0©&S^rt©7t/t7-B<fc 

©^S^«c©^/t 7 — £ ©^ * <fc 0 * # < . 
[0 0 5 6] ±^©J;pfc^7V>«a. TtfeiiifS© 

^. ±^©lSStt. «^10 4^Li*«3 1 



-g-fcte, ^AT*SNRCD^k;$r5ic#t" ^^<t^T^ 
ite,'SA{CWDM*SC7 l eM^Sr§« • 

[0 0 5 7] 0) 01*5.£tf02 fCiSl^T, 

tt^JS i o KieScw^-m. w*3i4^^L.tt^5 

k. W, 1 «fc^ l «fc 0 ft&*4)8<Z>& 

m i m&&&istf2>wDMttft.m j i%e>^ j r 

~ 5 -2Tif^$nfc&&g^©WDM;fo£ft«^#fi>T 

Steffi 

3ti««#a 5 -l © m ts & mm s -t* * & a* 2 &fi«^ © 

WDM3ST 5 -2©fcB#£ti 

[0 0 5 8] (W*JS1 1) 0 2K:fcUT, 1 

c*wt. »«»»¥R8i:saii!**i. AW^ns^s 

^"7-€r#fe$&-r-51Sje3tilE9 £££ e>t<jgA. Afcf£ 
nsfttt, 1 1 1 1 ififtf «i 13 fiftft 

fl!joiB2»fi#«o-tn-€ i nK:tt**©S^k:*«c*«[ 

fcttlS 2 MlHWtt4WDM*«»OTOft 
*T?e3IL*:«'&fl9Il«)*jiSK:*»t*#Ja[*#«OWD 

^e©ttj**Ji«s-e-*fctt^2jfc*««©wDM^ 
ytmn s *(■*- -a ta a * *« * -a- * 

[0 0 5 9] 0 5 (a) tt, JBlftft**©^**^* 
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£m#"E>m + klCt -5*££^t-0T£-5o 0 5 (b) 
§S5t@TS5. 06 (a) tt. I2ifilf«t©ft 
(b) tt. ^2iSS« : «©5 1 V*JI/&*m^e>m-k»C 
[0 0 6 0] H5*J:tfH6©&BlC*»****»4. ft 

trots. 

[0 0 6 1] 0 5 (a) . (b) C&t^T, SfflSKOT 
Jft, *2jft*#i*KL«OWDM*a3ttflH»**K3e* 

=&5=-v^-;i'©3tA'7-tt» po T&st-rs. £© 

if iras-s-fctl^icB:, m i ttjm*®3frt7— tfttOT 
**»6HS (a) ©*fiiJ(t^-TJ:3(C. 3i!HSP^g: 7 ©fW 

[0 0 6 2] fill 0 5 (a) ©;&ffiij-t& 

•7-&P0 frStt^S-B-T. m2&ft»^©7t/t'7-^ 
FOICjiOT S^T**. JB2tt, 0 5 (a) ©q&« 
J; 3 fc. JBl*«W«O3tr«7-*P0 Ictt 
J*U 16 2 ittfittHO l f t 0 P 

0 £r)itj!jn£-fc»--5*-&T£&.. ^3tt. 05 (a) ©* 

<r>%nv— £po *»e«^>s-&ati , bc*2jftfi*« 

[0 0 6 3] — 0 5 (b) ©£#]©«•&*> e., ^1 

ilKIMOJt/^- WJ>t**6BS (b) <D& 
fflUcOTJ: 5 Ssffl^g: 7 ©frJWtt. #©3310& 
-So ^ltt, 05 (b) ©*ffli±S('^TJ;5(c. mi 
&fi«^© 1 5 L ^^;i/*^:'3©7 l fi/1 r 7 — £P0 *^e>iisn 

m2Stg^©3t/t , 7-$po irsjt-r^^-s- 

^2H 0 5 (b) ©*ffliJ"fg»C^-r«fc^l-, 
mi^A^W^^-^PO (Citft}tb, %2iHEAff« 
©l^-V^^J&fcOWJt/X^-SPO «tOM^^-a--5S 
J3I1 05 (a) ©*ffl"JT©tC* - r«fc3 

*^ 5 JVM S * -5 i 1 1> KJR 2 &S^«© 1 "J- * fc 
0©3t/t»7 — &P0 ckt9M^^-t*--2>^-&T$)-£>o 

[0 0 6 4] ^c, m2^sm^©^^^;uS:i&ii«L. 

fc«-&©{HfflfCO^TStt?>rrs. 0 6 (a) , (b) \Z 
&^T. -£.m\Ztt&o\Z. m 1 KS^©miS©WD 
M^STt^^^^n. m2&g^lCLjS©WDM 
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[0 0 6 5] .r©*i£^£>. ftZZ&L&tfrme)^* 

%KV— ifimWtZfribmG (a) ^ffliJfC^T «fc o 
\Z, MW^&7<DffiW\t. #©3jIf9&-5. -T&fc*.. 
miit. 0 6 (a) 0»*{BiJ±a(C*-r«t5tC, Jfllj&g 

T. Sg2i£g^©ft/t9-£P0lc*i#Ti>«-&T-;g> 
<5„ 1211 0 6 (a) ©*fiiJ^g{C^-r^5tC. sgi 
^^©ft/17-^PO KiNiltU I2SMSE0 1 

0 6 (a) ©^ffllTg(C^T«t51C. m 
I&g^©13^*;l'<&;£i9©3fc/1'7-£P0 

imsti-a 1 1 1> kjb 2 isssa© i ^-v t) <d% 

[0 0 6 6] — 0 6 (b) ©feffiiJcDii-g-^e.. SI 

»*#tt©^* *;ugc£La><=. l - h fc-r^^-&fc«. 

fill 0 6 (b) C0*ffliJ±a{c^f«fc5^. Sgl 
Stg^Wl^r^^fefeOW^/W-^PO 
£#T, ^2i$M«©«A7- £P0 lC«6»-r*«* 

12IJ, 0 6 (b) ©*fiiJ4'©tC^-rJ:3(r < 
SlifeS«^©^/f7-*P0 fc|ft#U «2»*#* 

w i ^-v^^abfeoro^/t^-^po j;gilin£it-54§ 

!g3tt. 06 (b) ©*{|iJTgtC^-r«fc5 
fc, Sgl&g^Wl^^&JfcOWftA^-SrPO 

[0 0 6 7]' ^Ci5l;i5 (a) . (b) , 06 
(a) , (b) OD&'&fCSS^T, ^-*l^*n33iO 

©(WW******. W*¥8 7Ktt. Cl©3jI0©$!lP© 

fC&l^T, lft*ASfcl5(?)7tA'7-*P0 <k9ilM 

*«fctf»2ift*#«©«[«. Sqst&S^^-PO . 

[0 0 6 8] 1 0*£tfM:&H 1 1 fce*©89! 

t«. *H^»7icj;oT#*fi#*©3fc^7— *±» 

©£5 YZUWt'ZW* WDM^^ff-^tD^^^JUfc 

2 KfiSltWDM^^SfO S N ROS&ft 

[0 0 6 9] (HtjRJSl 2) 01*5J:Z*0 2K:i3(,vc. 
1 2 tCfB®©^B^T-«. |||$gt4gft:l*»$9i5 

It. 5-1- 5 -m?i«**tlfc*«ft»«© 



© as ft fc j& i; t c: ©«£,■& \z a i-t -a «»«#«©#/* 7 - 

#SV»fc:H:»£n— Kfc* J: 5 \Z&9tmW>^fk 5-1- 5 -n 

©m* smwt* ^tTMts. 

[0 0 7 0] (W^JSl 3) 0 2 ICfcHT. BtJfcJl 1 3 

(cIB«©^bjt«. W*JI 5 K:fS«©«€r#*i*Ig« 2 

fcfe^T, «g#»^g:8 fc&gS$n. A«£n-£>7fc£ 

£irr*7Eej§?§ 1 1 tiL&ttWL^m8izmm2n. 
%&sm \ i^mM^^ymmz&vxmznzmz 

&#g;8te. *6C®e^il9*^©^&7te^l8Sl 1 

5-1-5 -nT*«*nfc«-**#*©3t*«Br£©- 
*fij£ $ T-feJg L K . Z. ©*tL& IC * W -5 &ft S#« 

©3£/i7-£&mt-£&ffigi$£<ii*. tfeffis^ffiftias 
i;T£©*j«fc*tt*#«*#«©#/X7-#sw=K 
«i*3— «t p \z&ytmm^m 5-1-5 -n©ttift 

[oo7i] m&mi 4) mi&£zfim2iz$>^T\ 
mxmi 4izmmvmwx'it. t**^4Sfcttif*«5 

te. *3t***a5-l'-5-in?i||«**lfc*Jftfi*«0 
%*<Bf &® JfeA * T-feJS L f' , n ©flfi^c ic « w- * 
^ftftUFKo^^-^DWi-raiftuw***.. ^©& 

7 5-1-5 -n©$iHVt -7-5: b 
5 -1- 5 -n©m^SrftiJffllT-5 

[0 0 7 2] (sf*3gl 5) 0 2 KiSHT. 5 

cb*o»«tb. it 5 \zfnm.<D&'£ytmm&m. 2 . 
esi-r*3tess«s 1 it. «*«-»^a8K»«*n. 

&^g8«. sstuajejtaRg^so^^esitti 1 

itS^g 5-1-5 -nTtiiH$nfc#&g^©^^S© 
« jA * T-feSK L K . Z.<Di&&\Z3$»2> 

ic 1& c t ottjft \z& if z> &&&mm<Dytrt u =& 

ytmm^& 5 -1- 5 -n©ifA7-«iSLfe^7-A« 
SVMcStfRI— iC^^i^C, #3tlf4i¥e5-l~5-n 

[0 0 7 3] If^JSl 2i5«fctfsit#JSl 5 1CIB®©^?3 

(Oft/tV — «gMEiCtttbIxT. -^©^m^mfcgo't^T 

&3tifili#a 5 -1 - 5 -D©tB ft £ 7 -f - y ^ Mflt 

-5. z<Dtztb. 2*«fc^t»*^i z\zfEM(on 

WT'\$, &mzffife<DM&\Zi$ifZ>&$L&#i&<Dy£/i'7 

— &mzm— \z-rz>z.tWQ^z>. *lt, ^3114 
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[0 0 7 4] $t^©B£*tt. ^v^JHIi&T&tbgB©^ 

~ 5 -tKDm^m&zzK z tci otiits c ta*T 
a. 3te»i&©ii**j:tf«***¥Ma 6 ©*&»=%>#«£ 

[0 0 7 5] Sfc, R»5V>«a. 7tei§S§©a^*5 
J:tf«fi*»*a©«*#^»tt«TSS«£K:tt. H 

«©fflaa»SC©U:&fc;t*J6TSS*tt*#ilBU HO 
[0 0 7 6] (g&3jBil 6) Hl*J:rXH2fC*^T, 

m^hh i 6 \zmm<nf£wz\t. »*«4*fc»sai*fli5 

KlS*©*^te*«SB 1 . 2C*HT. Af*T*tt 

tt. a«co«ft#«©-€-n-enK:wDM*sc>i6«#*ia: 

W6n&n«fi»*WDM*SWtflHtT?»-3T. *ttf# 
a7tt. ft3t«B*g!5-l~5-n-Ci|IBSnA:#»fi# 

wzmtm^-iztez* 5 \z&ytm<m^& 5 -i~ 5-n©tts 
aswwr* z tT«fi?ti.. 

[0 0 7 7] (W*«l 7) H2K::&HT, 1 7 

*RW6nfcn«fi#«WDM*SC3tfll^-e*»3. ifcfi 
#jg^a8tt. S6K:afi3tt«9*>6©3ll6*>lfie3SISl 
lK»ffirs«ft#«^RT?*D, WW^R7tt. *3t 
ti<i#e5-l~5-n-Cli*i$njt#&«*«©WDM* 

£ U -5 © + ©#/t«7 - *tft ffif * 111 SB 

^©WDM^Ttm^-©^^— *»S^ICS«I^— C 
tt* J: 5 fcS^Jf i¥R 5-1-5 -n©£ii;>j SrSMflTT * d 

[0 0 7 8] (tt*^ 18)01 2 (C&t^T, 

W#JS 1 8 KE«©fB9iTtt. IS*^4 *fct4lf*JS 5 



CE«0«^*»IBSIB1. 2C«l»T. AIM"** 

(4. MosM^ofn-enicwDM^^f'f^g 

ttSftfcnfeg#«WDM:#5£3t{I*tTi&-3T, 
g7lt *#Jf«^R5-l~5-nTii*3tt&&«:R# 

C C©^C*tt*gMiftS©5 i -V^©3ttA<7-S: 

tta-r**ffi«s«iL, ttffigcwm^i^CTc©^ 
ctTMiMc-r*. 

[0 0 7 9] (i««19) Hl*J:»H2l:*liT. 

mc&k i 9 Kfe«©fg!pm4, w^js 5 ££«©«-&* 

$n*7t^eii-r*7teiiKi it. sgtt&^astc 
gs^sn. ^e^ssi i*T?«*9v>»aK:j:DA» 

Stt*#K3fc/t7— *«j»T*»iBftB9 t£££lcfif 
X.. A#rr*fttt. flCftojfiftUftto-f-n-fiafcWDM 
*SC*fll* S» W- 5 tlfc n ft*#*WD M*SC3tt«^T 
SO. &fi#i£^a 8 tt. 3&fc»S*B9#»S©** 

3tfii§ssi ifc»u-r**ft»**aT?*D. wwa 

7tt, ##WI*&5-l~5-nTii«3tt&#BS#* 

£©*AK::feWs«lH«fi©^+*;i'©3tt/^-*ttHi 
"T*lfetti«S«A. tttBgB©tH*C^UTCl©flfi^{c45 
WSftiftftlff*©^/^ «7-* 6 *3t*«^R 5 -1 ~ 5 -n 

©&#/■< "7— *^*Lfc^ , 7— *»s^>icasra— »ctt* 

i^lC. &^it1e^a5-l~5-n©tB^*ffl^-r*Ct 
TT#WET *. 

[0 0 8 0] m#m. 1 6 «tV» LM^JS l 9 K:|E*©»9i 
fc43W-*IWW=E§!:7 tt, Bfffi©«ijRK:*W**iSjft*© 
^**;U©3t/ri7-**IR»;:lfttHLT. -€-©tftHMS*lc 
So't^TS-ftifiil^a 5 -1 ~ 5 -n©tB^J * 7 W - hVN* y 

*iw»-r*. «*5v>«att. »i] tc^-r^oi;: 
«jRfi©*/ , « , 7-*«fijftfi«K»fT-r*?a*T»*© 

5T. Bft£©ifcAK:&i*«#ttftff*©%''< , 7--* [ft 
1] ttt*{C«fcoTtf-»T*^lt^T^*. Z(Dfclsb. m 
jftJgl 6 1 7 lCfB«©fg^T-tt, BgCBf 

«©ttj6fc*tt*&**#*©3fcA7— ssaTO—fc-r 

*^t^T^*. *UT. »#*1 8*5«t^lf*3Sl 9 
CE«©«MT?tt. &?tii*S^a5-l~5-n©$l§Jgft 
t**bfc±-C«*KBfJfe©fl6jiS[ »=*»**#««#*© 

[0 0 8 1] (a*«2 0) 0 7IJ, a*«2 0&UL 

»#*2 7ce*©«w©«3*j5fcSjK-rH"r»*. 0 

7fCfe^T. lt*JS2 0lClE«©^?giC^d^*n&g* 

?si 3-i~ 1 3-ntt. mi£<Dtfi&&mz:t\zmwt> 



(14) 
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[0 0 8 2] 5 -i~ 5 -nt*. &xmn 

3-i~i 3-nrtfcs^^n. ytmmk&^ 

gl 3-1-1 3-D^^L.fcWDM^7tfs^lCi3tt-5 
£J»«TS. i«¥g:7«. €Htit«^S 
5-1-5 -nTi«Snfc**ft*«CWD M2; 
#;3fSg©ifc.6. «»J*.tf. £<Dni&ft?£^WDM2r5£;ft« 

^ii«ga 3 a> <=> -3eenwnfc3ttesi»±oiftj« a * 
^•7-3&»s^Kssra-fc3a:* «fc -5 ic &ytmm^m 5 

-l~5-nOffl**Hit5. 
[0 0 8 3] tLT, «3t««*S5-l~5-iiT?««* 

i o ic&ttssn*. 

(lf$Jg2 1) H7l:t^T. 2 0 fC|3«©^Bj 

Ttt. »*«1 9CE*On«fif«WDM}5a3tOT 
aHW»3C*V»T. M»¥S7tt. #3ti9«#S5-l 

6 «-3tt*«*R 5-1-5 -DC«f/^ 

[0 0 8 4] (1«H2 2) H7CiUT. R««2 2 
lCf3tt©fg0J§T-te. BI#JH2'0 2 ICE! 

OnJftfi««WDM*iC3t^#2l(i^«3C^^T, M 

[0 0 8 5] (»*JB2 3) 0 7 fciJ^T, Ht*Jg2 3 
caB«©38WTtt. »*«2 0 CetOnftjHNtWD 
M^7t{f^i§m^M3tC*5^T. aHfg7H S-3t 

KS-ftif'lI^a 5-1-5 -n(DMtl$:ffl'm-?Z> Z\ tT« 
[0 0 8 6] (§»;fcJg 24)07 C«fr>T. 2 4 

KJ-Sfi-ifefi^O^/t^— A» 6«-3t««^ft 5 -1- 5 -n 

©l£ff/t»7 — £RfcSbfc/X'7— *«StMC«{S|^— 

<fc 5 K&ftttiH^a 5-1-5 -iKDmJj&Mffl-fZ Z\tX 

[0 0 8 7] (M«JJi 25)07 fC*5(r>T, 2 5 



»cE*0*MT?tt. tt:&S2 OKEIftWnttJHIFWWD 
M2r5S3tt«*ai«»«3l;:*(r>T. «»¥S7tt. &3fc 

t>K:KH:R- KfcSJ: 5 fc#3fcit«^ft 5 -1- 5 -n©ffl 
[0 0 8 8] (fflfjfcJg 26)07 Kfc^T. 31 #31 2 6 

\zmm<D^mx-a, &unm 2 0 est© n ss««wd 

M^i)tf^HigH 3 fcisv>T, $HW^g7«. 
l««^ST?iBfi* n»:#*fi#«ffl WD M*SC3t«^38« 

##J*«*R5-l'~5-n©»*/X'7--SI*SLfc^ , 7- 
tf»SV»»;:«H:H— K&S «fc 5 KS-ftJtifil^a 5 -l — 5-n 

[0 0 8 9] (l»*«2 7) 0 7 fC*3^T. ^f*JS2 7 
KEttOfSWTtt, JBljft*#«CWDM**3t«#* 
4^IlM^fil 3-l<fc, mi&^^J: 

5 -It, »23te«*±Jfc^RK*J*2*U ^2&g«^ 
tttI2Slf^lt5WDM*S3tI^Oft>*;P 
HI Vfcm&<?) ZL ©iftj6KU»**'&««#*©WD m^sC 

5 -KDmti^mm^^^rcit^ 2 ^ti^a 

5-2©ffl#£^M£i£-5§iJP^a7 <h, Jg 1 ftiifll^a- 

5-ixmmznfcm, 1 s*#tt©wDM#5ttt«*£js 
2 Tttfifi^a 5 -ixmrnantzw, 2 $m^©wdmj 

[0 0 9 0] dtl&B»**2 0*V»H»*flS2 7K:l3it 
©fgHJT-te, «*3S 1 JftH 1 9 KE«©5S9IK: 

36»*»**^3tt**«B 1 . 2fc*t*«*3tt*«#R5-l- 
~5-nfc#j£T5«fc5K:#«^£/d6^Rl 3-1-1 3 -n 

1 9 k:Efc©fi!f§£S&-&. 0f^©«6^»C*<r»Tfi-S[S 
^©7t /t -7 - £ S \tm— IZ? -5 f£ffl 5?im*5 <t ^#7tJf 
*S^a 5-1-5 -n©Si*fB£c£**ft U-CBfSWJfijfttKS 

<=>»;Jfg 1 fc^HS** 1 9 tCfB®©^EH«i:i^«ia© 

[0091] m&m 2 8 ) m&m 2 8 KE*©«9n? 
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ftt> LfifjfcJS 1 9 <D^-?nfr 1 «('fB*©tt-&^it*i^ 

[oo9 2] m*m2 8 icaB«o58wett, 

1 9 ©t»ma* 1 3«KiE«©a&3ie»«s«*««f * 

COT-. W£©ttj6S5fc©+«JBSfctt3tt2«««K-r* 

§fsgBTg«£ tt-6 n i«tSf«WD M^SWfcB*© S 
N R ©#rt; * S C i sWT * S . 
[0 0 9 3] Lfc^oT, JI©J;5ft.«S/3fc©3fc£i!l~>;* 

(«*)S2 9) 08 fit. W*«2 9 £C*e*91«>*a 
#ffi££Svr0T-&ao B8l:*t>t. W*^2 9(ciea 
©B9iTtt. 3fc«^t£j«bT»«*-.&3K3l«BB4£ 

#£§ft ■ fflit5)tsMi i 4 i*5a43tga-> 

XfACfiWT, ftgff SlB 1 4 fit. ^<i^©X<^h 

hfr1kW9L 1 7 -1- 1 7 
[0 0 9 4] fLT, #i2t«g§S4fit. «»©7 r UX> 
7r->X5t«^fiK#gl 5-1-1 5-nt«»©3t*« 
f S5-1- 5-niail^7 ti£l#l¥g6 tSIx 

1 5-l~l 5-nfit. »f«©ifi*flf«rifc»W6n. - 
©Sfi^f^lCtJ^TX^^ h)^ttifgl 7-1-17 

[0 0 9 5] «R©3tWI^a:5-l~5-iitt, ftT^X 

^^ri'Xjti^fgi 5-i~i s-nztizmmz 
n. -en-en. yji>7 7yxMf4eE¥gi5-i 

-1 5-n*tflfe«bfcWDM^3tt«*0«*flf*OJt* 
ftH-T*. fcjffll^g:7fit, #7tii"H^©5-l~5-nTli 

fir. *36K!**S5-l~5-n©liJ**«Wr*. 
[0 0 9 6] &g£-S¥R6fit. #7fe«4i#e5-l~5 
-nt"Ci(MB*tlfc#ift*#*©WDM*SC:3t«^*** 

fit. €3lffi«i3&tfiVifc»K:H 8 ic^-r«fc -5 ir^feiiK'© 



[0 0 9 7] 0 9 fit. iff 2 9 firfE®©S!9!©I!jf££ 
tt9rr*fcii>©B|-C*<&. 09 (a) fit. i8l:S^ 

T. 11*^2 9 (CBft©RH©£9tt&©fiEB£;K-r ■ 
0 9 (b) fit. 7te2ISS±©&flfi.^lC*3ttSX 

i9 (a) iz^f 

Afc*tt3«ffl©*«gBr*S*£3teWB8fi2A © 
AWS, Cl©a-&?tii'liSB2A ©ItttiMt. *l/T. 3ft 

Sign 4©Att3ST-a&a. 0 9 (c) fit, if*3S2 

9 (CfBm©^^©^l*S:iS^'r-5fc«e)(X. 3ti£BSB4 
*«»ft#*rt©^UX>7r->X*fT*Jji^7fij[ft*« 

Rfl©:/ijx>:7 r ->x©^£*TofcJt 0 9 (b) 
^^©^jficfc^itsx^^ hJU£*-r0T-&a<, 

[0 0 9 8] #0©*@£$!i|fit. 5t/X9-T?*0. « 

ttlfit, £7c, «T©B*JH2 9CBJti©f8 

8fc:fcttS«U8j»*©tt9itt, »W*«*l:t5&ft. 
nJSfi#«WDM;«rSWfcflHta«JB 1 «S#*WDM3EF3£ 
*«#t»2 jft*#«WDM*SC*fi^a:© 2 

©WDUCfrSWIMMt £«fi*B Lfc n SSSWDM^ 
*3t«^©»*t>ra«fcKK-r*C4:««-C**. 
[0 0 9 9] 0 8*3«fcCX0 9 fc*«r»T, ^lMftW 

DM^iC^M^fit, 3fc3HggB4fir<koT6^«#©3fc 

«. ^LT, m2&ft^«WDM7jiOfcfi^fit. 3t3im 

©7*Ul>77'>X*l$n5. 
[0 100] 3teJfMB#B^«*S*e26->XT-i»T?tt. . 

T. COAS EA*iSfife#tt£»oT^5fc*. &g© 
£©£:&. WD MTJSWfcB-JfCS-ftB^fit. S^CSN 

flH»*Sfll • ffiS-rsctfirft-swT-, tSJB. lies 
NRT'&zytmmz-stiitTgim • mw?zz.iiiztsi 

a. fCT, 3tgBg«K:*SW-a#3tefi*l©SNR©«. 
H75*ft<fta 3fc»«£BC43V>T*»©SNR 
•Cfc-S^IMHt©^?— £«"b** < T aft <t*©#^{f 

^©*/^7-&«»mtf, ^©sNRwini^MW-r 

S <NHc. 3feS«£BK:43ft*3fcflM*©«t" 

TMOSNRT»5*flHJ©SNRC&«J:5l:. 3t 
j£«gBK43^T&#B^©3fc/19-£iS&T*U;r. 3t 
SB^Bfit. MOSNRr*oTEW:BKH-OS 

[0 10 1] «fct>T. ,in6tfi*«^©7''JX>7 7 

->x«, 3CSBKB1 4F*q»c^tte.nax'<^ hjuaiin 
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ytmmmm4 \z$>^T&ftm^<D9tKv-Am&2n 
x *m © 7 u x > 7 t -> x * ig-r . 

[0 10 2] ddT, d«>&fi^P B 1c7)^Ux>7r-> 

[0103] z.<n^o\z^\m&m^NDM^%m^ 
<t^2jKg^«wDM^s:^m^«, WHWWo^u 

ti^^ic&fi#a#©6tc^oT&g#s^ti. 09 

(b) cD^e. l#B©0tC^-r±3fC2?SS^WD 

[0104] a^7tttese2A ©ai*s8t-«, 2&g 
t?, 09 (b) <D&fr<z>2mB<Dmiz^-?£o\z. mi 

[0105] •€■ lt, msytmm&w: 2 a ©atmsiST 

fct, 2jSS^WDM^S:7 , 6ffi-^«, 0 9 (b) ©£*> 
6 3#lOHK:»-rJ:"5»c, «^7fcit<HgB 2 A 
Tftft^racO^'J X>7 7 ->X£M£tlitJhTit!s£ 

nt, 3teaiBS»c»m*n*. 3ts«s« 1 4 ©a»« 

T"«, H^(C«-&5tii*§^fi2 (C^oTttSttttmo:? 

g x > y 7 ->x £J££ tift ±-v moats mt 2 »ftflF«w 

DM^SSftfS^AttStlS. AMSft5 2tfi«W 
DM755£3fc{f^©#3fcff^te, 0 9 (b) 0£4>64# 

*«**IT^*(0T?, ft2tffSfi4F*l. tt£ftJttfi£B 
2PM3<fctf3fc§«gBl 4F^O^tiiti^gfC c fc^AS E 

7^S£i;3SNR©#ft£i£#T5c:<i:;a<-r#5„ 

fc, jSS^WbIcDT'U x>!7 7 t>i6LTl/>-5©T. 
81% 7 v E K:«fc -5 ttAflF«n®0ltt«: «k £ S N 

r © ss-fb &#-r -s. e: i *<t? ^ -s . 

[0 10 6] J: EHt*»R© 

Saf, &A^(*3©^ux>7 7->xfc«tos^{ii|-e 

CO€-5 1 A'^;U©SNR€:i5-CLfc^-&. ^/X"7-C0<g 



© :/ g x > 7 7 -> x $ & t,> -eft £?&«ibj© y u x > 

77 ->X©*£ML./fc«^Ctt, 3tiimSB4cOl*ai^ 
Tti. 09 (c) ©£;fr"=> i#Bco0Jc^-r«k5fc:. & 

[0 10 7] CI©J;3&2&fi^WDM;&5£:ft^£ 
09 (c) co£^e.2#a*5J;cX3#Sco0C^-r<kp 

UOAWSTIS, 09 (c) ©fe^e>4#g©0tC^ 

[0 10 8] U/tAtoT. tt#JI2 9 KJB«©56MK:!t> 

(1*13 0) l»*3S3 0 Ci2«cD%^T«, A#$tl 

d©ifc^C^T£#&fi#*©ft/t7-#2^ 

[0109] (»*« 3 1 ) 3 1 fcH2*©«9n? 

T?£j«U A#*$n-5^coiSS^di(-^tte,n5^ 
»©3t»B#aT?*riESnfc#WDM3EFSC*«^*Ji* 

[0 110] 

(KlomotM) mi©HJS^t§«. K5R3S1 
ft^L««5, W*«7, »*«9, l»*]ll 2. tt 
*H 4. W*JS1 6, S»#Jgl 8. W*3M2 OTitiL 
W*^8. feitf, tt3jc^3 0 {ClEK©^?9{C^#i£>"f 

[0 111] d©7teM>'7.7 i A«. 38fiff«WDM 

©T?*-5. £©3S£fi#l£WDM7j5S;7fcfrmi. s + - 
b a n cl<D&m&mizWL%.-£tlfz7-**)ms ©WDM 
TJi^Ttd^tC- b a n d ©j^S^IC^^ tlfc^-v 
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t CDWDM^3tffi^<t L -band 

[0112] iioit ii ©*ra&«c*jtf latest 

->7fA©tfti«^t@-Cfe5. 011(1 II© 

j££j*1"E|-e&-5. m 1 0 diJl^T, s<@^7t{f#*fiK 
SB2 0-l~2 O-sH S'-band O^-^^H^e 

fi>>*)us tc#j£t-57tm^£&*£j&-r-5. eine 

2 0-1-2 O-ste. ^*l-6*l, fi3JA«. 5 1 
Ziutie^l/-' t?:fcJ:tfMZ£tfg» • fflWTZffl 

a * © * m& v— tf £ tefli r * c t ofi -e ft * . 

[0 113] Z.tl<bftm j %$iJ$M2 0-1-2 0-sT£fi£ 

TWDMmzytmmz^m-t&WDMlJ-?? 2 1-1 ICA 
U£n-5. WDMA/7 2 1 -lri^^^ttTcWDM^- 
jSTEfS^H TDFA2 2 CXWSn. «MH2*lS. W 
DM*^7 2 1-ltLT, 0U*tf, Tili7^Miljlt& 

£tl-5. ^T5ffi©WDM7J:7°5*>|53*fT;&£>. 
[0 114] TDFA2 2H, l«£-r«E«tffPEIK 2 
8ICioTUJA^ttiSft. -?-©Jg*, d©S* - ba 
n d©WDM^JC^{a-^©7t/t7— jWWfa£*lS. £© 
tEA? — £iWffll£nifcS + - b a n d©WDM77S:7t{I 
WDM*^7 2 5 K:AI*£tl5. *LT, t<@© 
7fcf3*t£fi£g&2 0-s+l~2 1-s+tH C-bandO? 

**;na>£^>*;i/ t tztti&-r2>ytmn$:&* <kf$. 
[0115] z\n*>yt®*%£.i&U2 o-s+i~2 o-s+t-e 

mVXWDMttytm^\Z$£&-t2>YfDMt>Zf7 2 1-2 
(CA*t£tl3„ WDMA^7 2 l-2^e»Mfli$nfeWD 

a«ni,EDFA2 3ftAI*^n. tissn-s. d© 
3t/t-7 — *«(»SnfcC-b andWWDM^iOtff^ 
«. WDMi)^5 2 5 tcA&f£*l-5. 

[0 116] S^l:> u<l©7tfI*l£fi!tgB2 O-s+t+1- 
,2 0-s+ t +u«, L-band Oft^H^Sft^ 

£fi£SB2 0-s+t + l~2 0-s+t+u-CSfefi£$nfc7tM-^tt. 
A^T-S^-jgESWTtfi^S-iSS^a LTWD MTjsStKM 
fl:fiti.WDM*y7 2 l-3K:A&f£*l&. WDM 
fs-f"y 2 l-3^ei*a}$tlfeWDM7j^;7tm^«. GS 
-EDFA2 4CA^ft. EttMfilsItt 2 8 \Z J; o T 

-e©ffi^j*^ffli$n, tt*i£n-5. zwytrtv— zw® 

^tlfcL-bandCWDM^Ii^l WDMTJ:/ 



72 5lCAM^n^.<, 
[0 117] C1C1T-. "WDM7J 7*7 2 511 0 3 (d) 

x-mw\sfz&?\z'&&8imz'iL\zw AS&a<gfc<&. -t 

CT, SNR$r<k«3a:#-r^S^e.. TDFA2 2. 
EDFA2 3M^GS-EDFA2 4©^»C*5^T$I 
*HHfc&«5^KRfc 

±»7C**Jni3t7 7'-f-'f*«»Tf*«**lfcWDM^rSC 
7^ffi^^WDM*y5 2 5©JfA»&©«fc'>&^iJfeg 
lf^{cA«^-&-i)i:J;U. 
[0118] TDFA22, EDFA23, GS-ED 
F A 2 4 ©fltl&lCO I^Tte, 0 1 1 K^Ttt^Ttif 
e©#tJ&£:{3;«|53--r&£©T% «£-3fcit*IgB©I¥lffl 
*lft^-r-5^t#ii:Taa^-r'5>. £7c, £ft*> s . t & 
«fctfu©§gc{tH fc»mo*«-C"bJ:<. s ©g^cffi 
tt. £©&:S#^£if^-£TDFA2 2©*i4ij&:g# 
tet^ir^OSEftfllllHT?. t OI^IB, d©^fi« 
«£itlI-r*EDFA2 3 ©HffiiStS#ttt^^^© 

S - ED F AWfUS^itfttt^-^^Jl/WjgS^BT, 

[0 119] dtie.WDMTJT'^ 2 5tAI*Lfc. S + 
-b a n d©WDM7jjS;7£fl^£:C- b a ndOWDM 
Tj^Ttff-^tL-b a n d ©WDMTjSSTfcfS^tH d 
©WDM*7 I 7 2 5T*$fi^lStl, 3ig®iWDM 
Tj^ffi^t^oTTteiSI^T-fe-STt^ y-f A*4 8 -\\Z 

8-ui ^(D'pmmm^'D^my^ ^^^^ • # 

jSS§T$.SWDM*^7 3 1A KftttStt*. ft? y-f 
A4 8-l££j§LTWDM7J:/5 3 1A {CAM£*l7c3 
i£g«*WDM7j5£7fc«^-tt. WDMA7 , 73 1A 

[0 12 0] WDM 3 1A X'ftm^tlfcS' -band 
©WDM77-50fc«*t«. 7t/t"7-*l 
0 : 1 <nm'&X2-0\ZtttfZ>l]7 : 7 2 7-lCAlt£*l 
-5. 73^7 2 7-lT7>tte>nfc7t/'t , 7-©/hS^©W 

2 6-HCA»$n. S+ - b a n d©WDM73^7tft^ 

©A»7-a<fhi»j£ft£. w-j»an^ii*»4. Atraofift 

SKSSBSftS. -77 < *7*7 2 7-lT^t 
e>nfc7^/t'7-©Aft<' : >7j©WDM7j^7t<I^H TD 
F A 3 2 A IdKffcU 5**1-5. 

[0 12 1] fLT. WDM 3 1A T?}&£ 2 ftTc C - b 
a n d©WDM77iC7tfI^«. 77^^2 7-2. t^/^- 
t^-^2 6-2*3J:UfEDFA3 3A ^e^-5±^il^« 
©«fig(C«t0, C - b a n dCWDM^iCjtl^©/^ 
-atff-SJStU *-5^«, EDFA3 3A (CSttH^tl 

-s. sfe, iwantesHi Htf&:©i£«fiiffl®gg2 8 

[0 12 2] ^61C. WDM3 1A TM^tlfcL-b 
a n d©WDM773£7£{f^«. 7J7 p 72 7-3. Tt/t 1 ? — 
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*-?2 6-3^cfct/GS-EDFA3 4 A *>Sft*±i6 
£H«©«j£tC<fctK C-b and<^)WDM*iC3fc^ 
<DrtV-&mm$n> $>2>M*s EDFA3 3A fcWtti 

[0 12 3] ^«®I^IhI^2 8tt, cm&ifc/xy-;*- 

^i^iail, £<0M#&<fc*«k3fc&A>F£if 
fSfl)TDFA2 2, ED FA 2 3 * GS-EDFA2 

4<&ffi#£*n^nwtrr*. — tdfa32a \z 

AMl>fzS* - band(DWDMMfi^t Z.<DT 
DFA3 2AT«tl, WDM^^7 3 5A lZA#tc? 
n>5o TDFA3 2AI1 lit^gfflWUlB 3 8 A 

[0 12 4] ^IT, EDFA3 3A KAIf LfcC-b 
andOWDM*a;*i^t g«fftlffll[il8& 3 8 A fc± 
oTtH*3&*«ffl*nSEDFA3 3A "CJfBSn, WD 
MfiZf? 3 5A fcAWSft*. SSK. GS-EDFA 

3 4A fcA»UfcL-bandCDWDM*3C3t«^J4* 
E«<HfflBK3'8A fccfcoTU*3»«»»$nSGS-E 
DFA3 4A T-mmZn, WDM#:/^3 5A ICAMS 

[0 12 5] 3t/t7-SM»*ntWDM*^7 3 5A 
KA»bfc*/t>F©WDM*SC3tt«*tt» C1CDWDM 
^^3 5 A T«**a*nTS«3*fi#«WDM*SC 

§§T&£WDM#:/^ 3 IB ^SEttSn*. 3t^T-fA 

4 8-2^£MbTWDM*y7 3 1B KAfcf^nfc 3i£ 
fi#«WDMj&5£#«*ttt. WDM*y^3 IB 

> f r £ izfc&ttM-znz* 

[0 12 6] WDM 3 IB X*ttM£tlfzS+ - band 

0 : l<Dm€>T'2~D\ZfttfZ>ti77 3 7A-1 tCAUSn 
- £«> ^7 3 7A-1 T^WSnfcJK/^y — O/hSV^© 

^3 6A-1 KAttStt. S + -bandCWDMJSJt 

E&fflflllirft3 8 A KSHRSn*. — 3n *^7 3 7A- 

tt, TDFA3 2B KStliJSft*. 
[0 12 7] -ei/T, WDM 3 IB T#gt£nfcC-b 
andOTDMMM^l #:/^3 7A-2 , ^/t? 

^3 6A-2 ^OTDFA3 3B #>e&£±j££ 
H«©*WfcKJ:?K C-band(OWDMM^fl^ 
/f7— ^ffSl^n, EDFA3 3B fcj*tB£ 

8a ^M«$n^o 



[0 12 8] £ SK, WDM 3 IB T^UnfeL-b 
andOTDM^ajtfl^t ^J7 p ^3 7A-3 , t^/I? 

— > 3 6A-3 iScktfGS - ED FA 3 4B 
±jS£H«<D#/£KJ:D, C-band©WDM*a* 
«*<D/t7— tfttfiJSft, EDFA3 3B 

(EiK3 8a izmmzn&o 

[0129] ^muffl®&3 8A « % z.*Lt>ytny-* 

-^3 6A-l -3 6A-3 <&tHrt£*fiU »/t>F«D3fc 

FSifS-TSTDFA 3-2A , EDFA33A, GS- 
EDFA3 4A ©111* t-C-n-ftlBHBfr*. — TD 
FA3 2B KAItbfcS* - b a n d ©WDM#3Bt« 
C<DTDFA3 2B TiBSStl, T»7>fMf 
• #&#§T&3WDM;*7:/^ 3 5B fcAWSft * 
£ 0 TDFA3 2B tt, ffiST'SmWfPSK 3 8 B \Z 
ctt>Tffl**««lfl*Sn» ^co^m> :<2S + - band 
(D WD M^SC5t«^03t/X 7 — tffflffl Zft&o 
[0 13 0] f tT, EDFA3 3B KAWL&C-b 
a n d^WDM^TJC^f^^. S£«iMffllimK 3 8B £<fc 
oTffi*^©J!B^tl^EDFA3 3B Tff«fig<*n> WD 
3 5B KAltSftS. SSI:, GS-EDFA 
3 4B CAStbfeL-b andOTDMHM^fi 
E«««ia»3 8B fc«koTffia#«»<£*l<&GS--E 
D F A 3 4 B T-mm^n, WDM^J^7 3 5B KAltS 

[0 13 1] ^7-^WStlTWDM*y7 3 5B 
fcA»b*:ft^>FC!)WDM*SC3tt«^tt. ClOWDM 
7^3 5B tM#iStlTM^3iSgfWDM^ 
5fc{§^£&oT, ftfcmm-?$>2>yt7 7'f A4 8-3fc:lt 

^ 3 6-1-3 6-3<7)tH*^a^iT©J«*tlSTDFA 
32, EDFA33, G S - E D F A 3 4 fCck^ T^n 

[0 13 2] *«<Z)*«l«irx?**«^3tti|l««ll*6 

o3ttfi*«WDM*S3e«ftt. ^*^>r;^»3t-& 

» • #««TA*WDM#:/7 4 1 KAWSft, Z.<DW 
DM*^54 n?*/t>Frit»ft»lBSn5. WD 
M4 1T^gi$n^cS + "bandOTDM^Ttflf 
tt, 3tt/**7-*l 0 : 10«^20t 

^tt^)^y^3 7Z-l KAI*£n£. #:/^3 7Z-l " 

ft/^-^fhSJ^^/W-;*-^ 6Z-1 \ZAM2 
n, S + -b a n d^WDM^rS^fS^^/^y— ^s+fiB 

sn^o .tHHsnfc«*i4, msoen«in@!S3 8z 
icaflsn*. ^^73 7z-i "e»^enfc3t/t 
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[0 13 3) tL/T. WDM 4 1 T#g§2ft/t C - b a 
nd©WDM*S3t^li. 3 . — 

* 3 6Z-2 *5<J:tAVDM*^ , 7 4 5-2*>S&-5±^ 
<hig«l©^lC<fct). C-band©WDMMffi^ 
0/t"7— *ifhfi1^n. $>2>Wt. WDMA/7 4 5-2i: 

0^3 8 z \zm.mznz>. 

(0 1 3 4) £ SIC. WDM 4 1 -t?#gl£*a£:L - b a 
nd©WDMKMftt. *^7 3 7Z-3 . 3fc/t»7- 
^-^ 3 6Z-3 *3J;tAVDM*y5 4 5-3^ Sft.5±i$ 
L-bandWWDM*^«^ 
©/.^-^W-giJ^n, ab-St^te, WDMA^74 5-31C 

IeJg§3 8Z ic^m^ns. 
[0 13 5) WDM*^7 4 5-lK:A#tUfcS + - b a 
n d©WDM^SC7tfi#«. C©WDMA^74 5-1 

^nytm^S:m^4 6-i~4 6-s^#taj^n, s«-ia 

l^EtlS. fLT. ftttlC, WDMA^7 4 5-2fcA» 
LfcC-b andOWDM^mtmmt. d^WDMTJ 
^7 4 5-27?. ft^H*eft^HST*ft^l' 

*n-en3t«#Sfll«4 6-S+1-4 6-s+tfC*fttJ 
fStl, g(l-ffiIStl5. $e,l'. WDMA7"7 4 5-3 
IcAMbfcL - band ©WDM^M^«< :®W 
DMA7"7 4 5-3T, f t^H^^^t^ufef 

<D?tmmz. tn^enytm^m^^ 6-s+t+i~4 6-s 

+t+ufc*ftH3*l, ft -Jiii^ns. 

[0136) ^k, a^3fc»«£«©*i*s#ifi-rs. 

0 1 l(C*3^T. /N*4 8 Sreii-r -SCk (Cfcs. 

7fc«*ltt. WDMA^SlCAMStl, dCOWDM* 
7*5 3 l-C=&n>H^i:fCigg^at$tl-5. 4Ht£*lfc 
S* - b a n dcDWDM^iCTfeff mt. T D F A 3 2 f*l 
©7j:/7 3 7-lKA«**n*. 73-gS^nfcC-b and 
©WDM^jSftfs-SfH EDFA3 3F*g©7J-7°5 3 7-2 
fcAWSn-5. fLT. »»^n?iL-band(DWD 
M^SS^M^i. GS-i;D.F A3 4F«9CCi7J^7 3 7-3 
KA#t£tt-5„ 

[0137) ^nf,TDFA32. EDFA33^ 
GS-EDFA3 4©§Mlt 3t**WT *#±SJtc 

WT. [3— ©fgfifcfcwe. TDFA3 2©«^^T 
t«93U EDFA3 3i5<fctfGS-EDFA3 4©#ts£ 
CPDTH ^©ffi^^^^ittHJ-r^. £TF. TDF 

A3 2iz-z>^x. mm-Tz>. 



[0 13 8] mmLtz£?\Z> iJZf? 3 7-\-Cfttf<E>tl 
fcTtA^-cD/jN^U^WDM^Si^m^tt, Jfrh^-f 
K (photodiode. £TF. TPDJ .fcB&iE-r*. ) 5 
4(CAW^n, 7fcSSm^tl-5„ d(D7t«^^n75:« 
S?tffi#, S* - band©WDMJJt;M^3tA9- 
PD5 4H d<7)7tm^a^tlfc 
t«*«iEt4ifl*85 8 47^-0^ fj'^a^ 
-9 (JUT. TA/Dj tBSier^. ) 7 3£:^;:tt}7J-r 
3. A/D7 3H AJj-zntcmwtm&yi-uymfrz 
y^^afcsssiu m&fflw®&3 8 icfflTj-r-s. 
E^mnsiis 3 8 ». dco^f s^^a^ftfl^i;:** 

IT. ffiS(0(flK«B«>effift<l«ll§»SlZiHfll§I««ffiA 

[0 13 9] — 7j- *7"7 3 7-l-WH*&*lfc3fertl7— 
©A^v^©wdm^3^«^«. yU^AgsflnTfc^r 

-1V1 (£TF, TTDFJ tWHar*. > 5 2KA*fS*l 
•5. TDF 5 211 LD 5 5^&©U— tfTtSffiJR-r-S 
uil:i0TDF52 foOWP ^igdM^f^f 

^A#fr& «t c ©wd M^Ttff^f'^^s nr^is 

StlWgirO. WDM*j£7fcfI^;WfifrI;*n3„ LD5 

TS f ¥*#l/-!f * U-!f«I**. ^©fgilLfcl/ 
-1f*fc±oTS 6KH#l/-!f 6*IS*T. TDF 

5 2 &m&Tz> v— MtB-rs. 

[0140] tdf 5 2-cmm-zntcvfDM?j3S.ytmn 

tt. 0 : 1 (DgiJ^T20fC 

^tt-STay^ 5 3 (CAM^n^. ?j:7*^ 5 3T*W£tl 

tzyt/ty— (D/i^^tDWDM^^mmt, pds7 

CA*f£tX. 3tt«**Stl*. PD5 7S, dW7t«^. 
&£nfcSSSt£»*g§5 8KtH7j-f3o iS#8§5 8tt, 
PD 5 4&J:tf PD 5 7j^S©««E&-?-ft-€ t n«tftS 
(El l(C^S^) *ffl^T«£Efc**b*:aiCPD5 
4fC<fc&SJE<i:PD 5 7 IC<fc-5^J£££iti|tSiU -?-©S 
»CJEDfcm73*LDKIillHlgS5 6 t{iS73-rS. LDI 
»IelS§5 6«, u©»fg5 6*»6©a*C«tr>TTD 
F 5 2 T?i(»«*n* WDM^rSC^W^OWWSWWlx, 
^©*iJ#^H)f5£CD— J£ffi<h&3«fc3 KLD 5 5^©^id 
««t£80SET-5. i«R)f^©-«ffi(7)^Htt. PD5 4 
*5<J:tf PD 5 7«>60*«[S«flEK:*«"r*mJfiO#tt 

ts«wfc*tt-B«tt«oikJis*iiaE-r* c <ttc«t ofT'S 

[0141] ddT*. *^53 7-l*J«kC/PD 5 4 tt, 
TDF 5 2W*U#^-^tC-r-5fc*{CTDF 5 2 {CAW 

* n -s wd ui&&tn v - ffi-r ^ i © * & 

D M^f T&ft.m^(Dytri «7 - £ fC^E- <0?t A "7 

5 443J:tfA/D 7 3*«. 0 1 0 iZTa-rft/W — * — ? 
3 6-lfCffiST^. 



[0 14 2] — #75 5 3-?ttV*>nrcyt/V7-<D 
A#^©WDM7j5£3£fi^i«. ft^iBfcSfi (BIT. 
TVATJ tB&S-T-S. ) 5 9izmm2tl2>. VAT5 

fi©mg«. asE-r*vATB»iaift7 otcj:-3T«w 

[0 14 3] VAT 5 9T> 7t/t>7-i£M«StlfcWD 
M^SC3tM^«. &g^«i[*tt«-rs»tlt*«§§ (disp 
ersion compensator, KT, TDCj <tS§IST-S. ) 6 
0\ZAm£nz>. DC6 0i:LTIi »»i«77-f 
A'. SMRSttifl'— >^t**^fflf^Cli:d^T-$ 
-5. £©DC6 0te, ig©tlglte©tigft 

<K>ffi<D?t7 7 At j;*«*»«*»«-ra t <t fete. 

[0 14 4] DC 6 O^ftaj^nfeWDM^Ttfi-^ 
tt. TDF6 2\Z\Mt£n%. TDF6 2B, ±ltH 
«tCLD 6 5*»&©U— tf^^KiRT^CtfCd:!?. A 
»$tlfcWDM^iC7feM^*iii|i-r-5. LD6 5H L 

[0145] TDF62 Tfif*s£*lfcWD MTjSiTEft^ 
tt. ^£4^K#tt£#75 6 StCAl-f^tlS. #75 
6 3 T#tt6*l>cSS 1 ©WDMKM^«. 
7^MT*577'fAyi/-r-f>^7>fM (£* 
T. TFBGJ <hB§f3T-£>. ) 76^LTPD64II 
A#t$*U 3tt«3E»Sna. FBG76(t S'-ba 

^©A*>r t rtT*ft&fi©^*JI'©3te©*jIi&t" 

PD6 4t?3tt«*»*n&««litt. 

ft©^**;u©3fc/t»7— Kftis-r*. PD6 4H d© 
3t«*tt*tifc«**a5£-r**jit«6 8 \zmtj-r 

[0 14 6] *7*5 6 3 WSnfcJB 2 OWDM^S 
FBG7 7S^l/TPD6 7CA»*n, ft 
FBG7 7H S + -band ©WDM 

^/t"7-fCffi^-r-5„ PD67B, d©^«a^$tl7t 

mss£S?£E3§6 8 »c£B#-r£. 

[0 14 7] #75 6 3T#tt<E>tl>t?g3©WDM7j5£ 

%mmt. PD6icAi*$n, *«*»sn«. pd 
6 iT'ftm&m2ntzmffi.m\t. tdfa3 2-eJfifg;* 
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/x7-t«au PD6H1 co««it*aic-r*tftiit 

S7 Hrffi73-r-5. *7*7 6 3f^t^nfcf4CWD 
M7j^7tm^«. WDM*^7 3 5 l:AMSn§. C C 

*lS3fc«#<fc&-5;0>S, -£©7tA"7-£#75 6 3T# 

mnzm i s^bs 3 ©wDMTj^ffi^fc^jit^Tie 

[0 1 4 8] «S2§6 8tt, PD6 4i3«fc^PD6 7*-> 

&©««€-tft-£wsfii« mi itTH«) se^t 

«fffC^fftbfc«fCPD 5 4fCi*«ffitPD 5 7£«k 

8S6 6 (CffiTJ-rs. LDK»|hJSS6 6 it. 
8*>60liiACj:oTTDF 6 2 Tif <!l;*:n.5WDM7J 
aftffi^©^tJ^§^«gM& ! l ! y»rU *©*]»«#*«£<&* 
«fc5lCLD5 5^©«»1«8IE*»I»U TD F 6 2 ©ftj 

[0 14 9] BflMflEIB3 8tt, &&<04>mm 

08S3 8tt. Eftft!inislBl*J©ROM5 l CM^tlfc 

©H»©M^6C©*^B^e.ltfcti^tl^S + -ba 
n d©WDM?j^:ft«^©^A7-©g«M£Sarr 

[0 15 0] ^©aaft/^-SfiSte/^-ttJfcr--^ 
^©'t'^B^e.Wai^tl-SWDMTj^ff^© 
ft/t 9- 1 ^g©4>IittC AJH-2 hs WD MttW*- 

y-t<Dm&&^o)*mmw£.KWi<o*mmw.r%\z&» 

*3«krjCC©«f lBI&B©WDM#75 3 5 £#;g:©*8&gl 
fi©WDM#75 3 1 <k©a^{C*-^V>Ta^tr^Sfe 

7;n-ibi 1 . 

[ 0 1 5 1 ] f££!8itJt»[5]g& 3 8 tt. ROM7 4(CS«$ 
n-5C©S«l«Ii:VATiKi&lHlSg7 0 ©fWf*PMi:©Wlfc 

>&>s, c©s^fi*vATffii!iiHiK7 Qofflmmzvm 
•twe-r*. ) 7 2(cc©*ijt»tt^m7jT-5<. d/a7 

i£ff§§7 1 KffiTj-TS. 

[0 15 2] S?ff§g7 1 tt. D/A7 2*»6©ttlAtP 
D6 7^6.©««S&ffiStS (01 l£5F0i£) 
«JBEK3E«Ufc»©«EEfc£Jt*U ^©H^C^Cfc 
VAT!^i!i|5lK7 OfcmTJ-TS. VAT^Silel^ 
7 011 d©^g§7 l^e>©ffl7JlCJ:oTVAT5 9 

©^*S*iiS-rse:t»cJ;0c:©*iSS«*^i*as 
nSS ( -band ©WDM*JE;7tf ^©*/t7-*a 
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[0153] P D 5 4 . 57, 6 1. 64. 6 7H § 
IdT. EDFA33H 1ICTDA5 2 

* f 7 AtE^ £gsin L tzX y r -f a* left x. £ <h <h t> 

tCLD 5 5 S^S^U— tftft^.T«fig-r^>. £©£ 
^. ^fSi7r^A'6 0, 6 8. 7 1© 

lt^*<fcZ/ROM7 4©l»3tlt C-bandOWD 

[0 154] Sfc, GS-EDFA34B. ±i©TD 

a 5 2&&R<Dx.)v\dv i^KM&mtiai'rzyty r -i n\z 

Kz.Ztt'biZLD 5 5 Z^MWU— *f {Cft^Tffi^f 
-So CCit, ^1177-^6 0, SMf3§5 8, 6 
8. 7 1 ©tg|3:Jt:fe<fctfROM7 4®^§lt L-ba 
ndOWDM^tttWi^C^^I.. ftfe. 15 
5 0 nm&&&i$,&m<m-?Z>EDF A3 3tl 5 8 0 n 
mifcR»*S*B«T * GS-EDFA34i ©*§it«. 
x;i/ 1' »7 Ate* £Ssin V y 7 <i ) \*©g $ ©ffiit $> 

7C-*. X^t'^'A^jD7t7r-1'/'\*«. 1 5 5 0 nm 
iSSS^i: 1 5 8 0 nm»fi#*ilC*«*&#T* 

1 5 8 0 nm^fi^©li"li*75n 5 5 0 nmiSfi 
mHJOiilg^tcR^/hSlriOD-e. 1 5 8 0 nmiSfiS 
TOftfcWSraSaKHSW-S&fcKH:. l 5 5 0 nm 

[0155] 0 1 1 &m^Ttii&ytmmmm<Dm 

f$.\Z-O^Tmi£Utc&, Ml 0JC*5tt-5 3&S*^WD 
M7J^ft^itfs^B««^feCltlfC^Lfc^T'$. 
■5. pE]$J&©*fJ&M^te. WDMA75 2 l-lrt^SttB 
£*1-2>S + - b a n d ©WDM^^fg^teWDM* :/ 
73 l^e>Mtti$n-5S t - bandCWDMS^I 
^lc2#f£U WDM*^5 2 l-2^<=,fcf£b£tt3C-b 
a n d©WDM^r5C3t{f^-ttWDM*y^ 3 l^eWtH 
$n-5C- b a n dWWDM^^ft^fcttJSU WD 
MA^7 2 1 -3^<=>gsftiJ£tt-5L-b a n d©WDM5 
^3t«^«WDM^^^ 3 lfrZMlii2n2>l.-b a n 
dtDWDM^^{g^-tC*fjS-r-5o fit. TDFA2 
2BTDFA3 2tM)6L. EDFA23BEFDA3 
SKttJ&U GS-EDFA24H, GS-EDFA3 
4\Zttf&?2>. 5 WDM*y7 2 5HWDM*7' 

7 3 5C2tJSU *y72 7-l~2 7-3(4A^7 3 7-l 
~3 7-3lCjt#«b. ttn*J— * — ^2 6-l~2 6-3«7t 
rtV—* — ? 3 6-l~3 6-3fC^jS-r-5. 

[0 15 6] fcfc, £ilT©tt9I»Cfc^T, -hai©*fJS6S 
{S©TK:0 1 1 £JB^T3&g^WDM>5sS;7£fl-«fi£ 
fS^ecD^^^-r^f-fa. "«-«U3cO«F^C Tosj © 
^^.^^^etrlinxT^-r-S. #J*.fcf. TDFA2 2 
^CDVATtt. TVAT 5 90SJ Tr&-5. Lfc^T. 

TTDF 5 20SJ «. TD F A 2 2 WCTD FSttpL. 

TTDF52J «. TDFA32rtOTDF^St, 



[0157] c£is9i<hsfii (DmmmmtoyttFS-mm) 
utf. *5&wii'miv>mffi.wmt<r>*ifcMmzz>^x®. 
err -5. »*3iinc^L,ii^5. »*^7. 

9. »^112. W*3114. i»*)Sl 6*J;?/sf*« 

1 8 \zmm.<D%wiL'm 1 ^mm^miL^n^mmz-o^ 

Ttt, zSS?)-&#a«WDM7jy5 3 lKttJfcL. 3feft 
gfg«TDFA3 2\ EDFA33. GS-EDFA 
3 4 CttJ&U ftffl^ii!»£«MffSIS3 8 Ktt/SU 
&S#S^§mWDM7J7 p ;7 3 5 KttJrTS. 
[0 15 8] W*312 0&<^L§i;J<^2 7 KfE«©fg9] 

tmivmmj&mtoizifommz^^Tit. xmmkfi, 

A22. ED FA 2 3 . G S - E D F A 2 4 (CttJSL. 

WDM7J7 P 52 5 IC^TS. »*«2 8 (C|2«©^^ 
i:mi^M^ffii:©^||#tCO^T«. 
«7fc{i#£f£gB 2 0 . WDM*772 1, TDFA2 
2. ED FA 2 3 , GS-EDFA24. WDMA75 

2 5. — * — 9 2 6, *77 2 7*iO!£«61'I 
016 2 8«C#«U 7^^2186 «3ie 7 T-f/N' 4 8 fC*ff& . 
U 7tS«gettWDM*y^4 1, TDFA4 2. E 
DFA43. GS-EDFA44. WDMTJT"^ 4 5 *5 

SWDM*77 3 1, TDFA32. ED FA 3 3 . G 
S-EDFA34. WDM7ay^3 5, ?fcA>7 — * — 9 

3 6, *^7 3 7*5<fc^i£^$iJ^lUS&3 8 IZttfoTZ. 
&*3, 3t/<7 — ^ — ^3 6*3J:tX7jy7 3 7 tt. #&© 

[0159] 3 o \zmmv>%w i nnmrnm 
h<DMmwmz-o^T\t. ytm^mtTDFA3 2, - 

EDFA3 3, GS-EDFA3 4 tCfchST*. 

[0 16 0] SHactaM* 5€2Sftft 3 
WDM77iC7tffi^«. WDM*77 3 1t&A>Frt 
lC#g|£tl-5. K©WDM^7ie<B-^tt. dCf^ 

ffig&*Tfe-5©Tf. S* - b a n dnWDUttftm^ 

(Dfpmwmz-o^Tiftm-rz. »m\s-its* - band 

OWDM7jiC^«^«. TD F 5 2 TdfjewflJWfcJf «@ 
$tl-5. ClWi^. PD5 4iPD5 7tTTDF5 2 
Otfr^fCtJttSS* -b a n d ©WDM^iOfcffi-St©^ 

6 SlfltiHtlCiDTDFS 2 

ytnytnv— *ias-r-5^e.. — ^©m^©fij#fct5« 
iti**na. tdf5 2©*ij#«. ssie©*/**?— k: 

fe#-T-5©Tf. ^©.t^lCTDF 5 2©®^©7 l £/t'7 
-^iiS-r-lbCifcj;!?. — ^©0f^©ftJ#C*t^-rs 

[0 16 1] R»f^©fiJ#tClHi^tlfcS* - band© 



(22) 



4#§§2 001-53686 



WDM#553tm»tt. VATS 9T-t03t/t7-*«S 
£*l3o u<Oi#, »»S7 ltt, P D 6 lfttgOtBsb 
«1:D/A7 2**5©ai*£<0i6#&<ft*«fc'5K:VAT 
5 9<0«Sfi*8i«-rs, PD6 1©ffi*tt, 

♦ -band OTDM^3£g§^A9-l:fflSt 
— D/A7 2fti&4>U;btt, Jfcft© I t I l»SS«fc 

^S^ao^MftB^Wm-r^SS* -bandOTD 
M*SC*«#<03t/^7-<0«»«T*S. Z<Dfc&. V 
AT5 9©B8IH ±jSO<fc-5fcHfiStlSOT v * 

[0 16 2] fit, VAT 5 9 j^i&ifiH^tlfcS* - 
bandOTDMMTtifll D C 6 0 

TDF 6 2TS + - b a n dftOftftffft&MES 
£tf)<t€\ PD6 4tPD6 7ttTDF6 2 CD 
fff^^43frt'5S + - bandOTDM^i^fiJi 
«»£*MBU 8Clf2§6 8te, CCBlfcttilSjftfcllKUTL 
DiKiSHJS§6 6^©J^-r^^<htCctOTDF6 2©ig 
#<B#^7 — £Hfi?"£j&*S* S + -b a n drt<DfiJ# 

T D F 6 2 <DfiJ#&:5 

t d f 6 2 om&atnytn u - zmmr & c & k £ d. 

[0163] COcfcpfcTDF 5 2, 6 2 <£> 2 gtC&o 
T^*©tt, TDF©«*t«ft**»tti:*t«)tfl 

K*3^T, T D F A 3 2 > EDFA3 3^WGS-E 
DFA 3 4-tn-€ r noWt*ttS*±S7C5SaSlra3t^r 

XfAH TD F A 3 2 > EDFA33M^GS-E 
DFA34 tftfnortfcfiWVATti 0 #A> H 

[0 16 4] &\z, zv&o&mf&<Dye&m>'X?r&\z. 

fcO^TKlWr*. WDM*^5 2 1*S»tt* 

- band^WDM^i^M* 

Ko^TRgrr*. wdm^/7 2 i-ia*eittti£ftfc 

S* - bandOTDM^a^g^H TDF52osT' 
Bf3etO?«J#fci8«*ns. PD5 4os£PD 

5 7os£TTDF 5 2 os<Dwl'&\Z3=>tfZ> S* -band 
fl!>WDM*SC3tlB*©3e/t7-*«mb. 5 8 os 

#u©*lB«*K:eCTLDBIl0B5 6os*«0*"TS 



CttZXvXTDF 5 2os©»S*<0*/t'7-*lll«E-r 

[0 16 5] ^<OfiJt#{cJSt|i$n/cS + - band(0 
WDM#SC5£(S#tt. VATS 9osT-e<03t/t«7-*« 
g£n£o jR*S7 1ostt, PD6 1os3^& 

<Dtb^<hD/A7 2osa*6><Offl*£<D3i*i£<£:*«k'5 
t VAT 5 9 os(DSSi* Hit^o CdT, PD6 1 
os<0tt»*fcL C0 3iSfi*«WDM»SC3t«^a««« 
^eflHOO'MKSIB^BlcMHlSnss* - band 
^WDM^^M^CD7t/t , 7-^ffl^'r^ 0 D/A7 2 

2l«S«^6*«0<O4>«ISIl^»ia-r^#S* - ban 
dOWDM^iC3tfi-^^5fe/t I 7--<D^M'e^^)o Cico 
fcsb, VAT 5 9oscoMftfi«. JtieOckiKiBiSESti 
SOT, Jfcft04>IKttBlC«if»T«/t>H03tt/t7— « 

[0 16 6] fit, VAT 5 9osa>6j*W£*lJfcS + 
-bandOTDMMM^l DC6 0osT»«l 
«2*l> TDF62osTS^ - b a n d P\<DW&m&* 
HSn5, iI<0<fc€N PD64ostPD67ostTf 
D F 6 2 os£>fffSBc33W*<b S + - band©WDM*S: 
*«*0«*«W**fflL, «JHB6 8ostt, £<D4*tti 

ttdf6 2os<Dm&yt<vyt^ r J-&mm-tz>fr£>. s 

+ - bandrt©flft««*Slia:<t2:i* t T#'S. 

[0 16 7] l&**ot, » i ©*«i»Mio*eas/^ 

«gIi«M^T, TDFA2 2, EDFA2 
3 3$£ZfG S-EDFA24 ^tl-fn^^CiJtt^tl- 

JS»!B©3tte3ty'^5 L Att» T D F A 3 2 > EDFA3 
3*5£tfGS-EDFA3 4 J £tl j en<DftlZ&WZ> V A 
Ttr<k0S-n>HJc^ , Ux>7r ->X*KWS^S 3i£ 

[0 16 8] ^<30ck5^> cTtfi: 3 

6, #A> HWfc*^T 
*«*ftfcWDM^FSC«fll*©SNR3&«ftS— ft*n, yt 

±JfiOlBl©«lJ«lC*^T»4, aS«WWIsIIS2 8, 

WDM^^72 5, 3 5(D»^^fSl/TTDFA2 
2> 32, EDFA2 3, 3 3*<J:^GS-EDFA2 
4, 3 4<&ttiA*»SEL&*i, HI H:»a8TSt«k3 
KgBft (*^3tiB«K«*fctt3«*»«WDM*SC 

ytm^mmmm) izm^mmzmr^-^^mmotz 

ROM7 5££Sfc:»W\ IS^SJffllHlK 3 8 tt, COf 
[0 16 9] C16!)»^fc*»-&«l*»ftK:H"r*5 f -^ 
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te. TDFA22. 32. EDFA23. 33. GS- 
EDFA2 4. 3 4©^ft^-*fttC*ft,T, Wl&%M-e& 
■5LD 5 5 . 6 60)1/— tFyt©:^ 7- ^ £©$£#*&& 
&*£H£T&&. Sit. mmfflffl®&3 8tt. ROM 7 
5Cf«3«t^08SJSft«*»tt*#«tT. RO 

M5 i izwm£ftfc&mftrty-&m?e/t'7-ttfcT— 

[0 17 0] £©J:3fc«#»*S#*Lfc*«tt. M 
*Jg4, tt*3S8. »*^1 2*5J:^»*^1 5CI2m 

±j£©S?ll©#tJi£l::i3^T. 
SffiiMniBllS 3 8 tt. 4>ttgB*>&£&SftS#i££tt 

• O^^-tBSl/fc^. *7'72 7iPD54i:© 

m k/x > h rttisssof v *;po>t o*aa-r * <£ 

V Cia*«0<f4«fi8R)IS*lft F B G££ 6 (CIS 
it, PD6 l©f«5!)KPD7 7fr$mM&7 1 CttiTJ 

0iSS(«*K:rai:t««T**. *6fc, ROM75S 

[0 17 1] ^©J^&SIS&g©^*^©^/'*? — 
©MtffiLTTDFA2 2. 3 2. EDFA2 3. 3 
3. GS-EDFA2 4. 3 4 ©&ffi?J SMS? 
«. «#Jg9. f»#JSl 0. m^qil 6*5.fctf»JftSil 

[0 17 2] d©^eiH->X^Att. 2ift*«r«WDM 
DM3fiFSC>te*«M«ll-eS« • 

dCD2&**«cWDM^7t{B^-tt. C-bandOS 
L-band<D»fif«l:»ffi*nfcfir^HBtuOW 

[0173] 0i2it ss2©*is»j6K:iH*s3fce3i 
vA^A©£##j5£**-r0-ea&*. mico^m 

K9I**Wrt-*. SI 2 K*5HT, H@©7tffi-f§-£f£SB 
80-l~80-ttt. C-band OftMl^S? 1 

ifS«»8 0-l-8 0-ttt. -tftftl. 

*JHC« 0 ST 6 ftfcft*© U— tf **«fi-r*¥*# 

i/-- if t cou— : •ffttaMrr^s* at^ig-rsM z 



0-1-8 0-ttt. fKSfi-rftE«M«l@K8 2^6®M«| 

[0 17 4] cnS*fll»&«*8 0-1-8 0-n?4(S 
ZWtytmmt, WDMA^2 l-2TWDN:fr5S;3fcm 
■*C«**«3ftT. EDFA2 3l:A»^tX5. ED 
FA2 311 B««IWigi&8 2 TttJ 
ft. -e©^*. C©C-b a n d ©WDMTjSWEfB^f© 
5t/t"7— jWWWSft-5. ftA? - £ fHflf 2ftfcC- b a 
nd©WDMM^B. WDM*7*7 2 5 1CA»£ 
ft*. 

[0 17 5] f LT, L-b a n d ©WDM^SSTEfg^ 
tt. u[B©7l£{S#£j&gB8 0-t+l~8 0-t+u. WDM* 
^7 2 l-3£>J;tfGS-EDFA2 4*»&}!t*±J6tra 
«l©«I^JC«t»3«fefi£$ft. WDM*7*5 2 5t::A#t£ft 
5. ufte.WDM*^7 2 5CAItLfc, C-band 
©WDM^SCJt« ttL - band ©WDM^rSC3t[f# 
ttt. COWDM*7"7 2 5TScg^S^ft. 2 jgg^F 

« wd mtj scjtflu* tag T3eea»-e*4*7 r<n 
4 8-nc#tm$ft. xsotisiefissns. 

[0 17 6] *77-frt4 8-ltt, ^a©+«ISBl^© 
WDM*7*7 8 4A Ci«Sn5. * 7 r-f /N*4 8 -1 & 
'£jibTWDM7J7 ; 78 4 A 2 «S««W 

DM7jjS3fc«^H:, WDM*^7 8 4AT?#A>KCS 
g#gt2ft. ^-*Vfft?j:/5 2 7-2. 2 7-3KA3#£ft 
S. Sfc, aiB%£i8 6Att. !fX«9BST«LD 

miBi&&fflW-rz> c: <t k j:ot u— y-*7fe^Rf^©ffis*5 

«fc F9rS©7t A 9 - »ctt«p-r * IMttlefB i S S 
ft, C1©I/— t)-*7t«. WDM*7"7 8 4A $r5>L.TJt7 
7-f A*4 8-lt:i#Jffi£ft.5. C©^©StS«. C-b- 
a n d WWDMTJsDfcfl-SftL-b a ndOWDMM 

3t^t*7t77"f A4 8-m\z^xmm^>WLii 
fc«koii«ir**jft*»:»je*ft*. Bf«©3t/x 

•7 — tt, WDM*7"7 8 4A TC - b a n d©WDM^ 
SCTtM^iL - b a n d © WD M 7j jOt {f 1^3 

^ * ft/1 9 - icigJt £ ft 5 „ 

[0 17 7] WDM7j:7°7 8 4A ©3*&£Kag7 

■7>«&K«fc*JSiJiTM5«£-K:, 03 (b) *5j;tf 

(d) CSSf-tilc, «*5v>«afc:.fc<&*«£WD 
MA7"7 8 4A©**i:H KfiftSttSttSut^ 
#i8L)5:ttft«fc:£fc:^. 

[0 17 8] TJT^ 2 7-2CAIt£ft£:C- b and© 
WDM75SC?t«#«. C©7J^72 7 -2T?£ 
ft. 3£A7- ^ — ^ 2 6-2tEDFA3 3A t(CAI*$ 
n§. C- b a n d ©WDMTJ^if ^©Tt^^-lrH 
L7t/f7-^-^2 6-2T?««3ftfctt«tt*tt, MS 
©g£&f&H3PlH]Sg8 2 (CMfs^ft-5. -E-l/T, #7*5 2 7 
-3fCASt^ftfeL- b a n d ©WDMTJiDfcM ^ 
«IC, *7'72 7-3T^e.»C»^e.ft. KrtV-*-* 



2 6-3£GS-EDFA3 4A £ fC A&f £ft£o L-b 

»8 2K2i«sft*. 

[0 1 7 9] E«*J»ig»8 2tt, cfts^/w-*- 
37 2 6-2, 2 6-3(Otii*r£§«U #A>H©3t/^7 — 

ji1"§ED FA 2 3:fcJ;tfGS-EDFA2 4 COffi^J £ 
ftlfniit^o — ^> EDFA3 3A KAMLfcC 
-band0WDM^S;M^^> EDFA33A 
4g£ft, WDM*^7 3 5A \ZAM2tl2>o EDFA3 

3 A tt, «&-r«K8MfRBK8 5 A (cJz^TtUAa^M 
US*!, ^<£>*§*> :©C-bandOTDMJS3tfi 
903tt't7-JWMf9£ftS. 

[0 18 0] tLT, GS-EDFA3 4A CAWLt 
L - b a n d ©WDM;#SWtef§#tt. fi£««0«laIK8 5 
A fcJ;0a**MWSn*GS-EDFA"3 4 A TliS 
gn, WDM^J^SSA KAI#aft5. COTDM^ 

3 5A £Al*bfc#A> F®WDM2rA3EA*fiL 
CCDWDMy^3 5 A T*fi*«2ftTmX2*fi#« 
WDM*a*S^t&oT, *77-frt4 8-2l:»IHS 

[0 18 1] )K77^AM 8-2WU ^cScO^iBISBrt© 
WDM^y784B £&R£ft«. 3t77^/U8-2* 
e2lbTWDM^y^8 4B fCA»*tl/S:2«fi#«W 
DM^M^S, WDM*^78 4B T*yt>Hfc* 
fi^lKS tl, ^tl^tltl 3 7 A- 2 > 3 7A-3 KAS* 

[0 18 2] J9ljBft&i8 6B tt» U—*fyt*2tm 

t5L.Dt£©LD *B»-rs««*ft«"r *B»HIB 
t £ ©JK»lHlK*»Ifl9l-r S d <h tci o T tf £F?f/6 

Jft/£2ft, dCOU— 1f3tttt, WDMiJ7 p 78 4B 
TJt^r-f A f 4 8-2lCS*fcH£ft£o ^y7 3 7A-2 £A 
»$n^C- b a n dCWDM^SM^H dCO^y 
7 3 7A-2 T^^C^W^n, 3fc/t»7 — * — ^ 3 6 A- 2 
<hEDFA3 3B tlCAMSnSo C-bandOWD 

Mttytm^oytrty—izmvytrtv-*-? 3 6A-2 

TK-aSftfc«-W»*tt, M&<2i£«3f«[H]&§8 5 A \Z 

[0 18 3] fit, *y^'3 7A-3 KZAftaftfcL- 
b a n dcDWDM^^7tft#^> (^JHfC, #;/^3 7A- 
3 T££K:5Hte>*U 7tA7-^-^3 6A-3 ^GS- 
EDFA34B <hfcA#t£ft<5o L-bandOTDM 
^r^W^co^A^-fcHLJt/i^-^-^s 6A-3 T 

ttwanfctt«*s*tt, msL<om»«m^»s 5 a Kin 
m£ft&* 

[oi8 4] m&m'w®$&8 5A cftsjt/ty-* 

-^3 6A-2 , 3 6A-3 <0ttJ**SffiU #/\*>K<D7fc 



#K§2 001-53686 
H*Mt5EDFA3 3 A M^GS-EDFA34 

b ©aiAs-t-n-ennfflTs. — edfa33b \z 

A#l&C- b a n dOTDM^SJti^l EDFA 
3 3B Tiie^ft. WDMiJ^7 3 5B KAItSft*. 
EDFA 3 3B tt, MtSgffiWIslK8 5B Kcfco 
Tffi*3^IW»Sn. -toe*. COC-bandOWD 

[0 18 5] fit, GS — EDFA3 4B KASJbfc 
L-band©WDM*S3tOTH 1£«$9^?I1I^8 5 
B KlJ;0airt£*iW;£ft*GS-EDFA3 4B Titffi 

sn, wdm#:/^3 5B tcAit^n^o 

[0 18 6] £(OWDM#:/^3 5B KAIfLifcSV^ 
HOWDM***»*tt, uOTDM^7 3 5B«fi 
*«$nTStX2«*#«WDM»SC36«#t3Q:oT. 

#:77<A4 8-3KU#tasft, jkRo^itSBicfiss 

ft£o ETF, HAHc, 2j6fi»«WDM»SC5tt«^tt» 

gI^W7-/-^3 6-2, 3 6-3©U*fc*t?^ 
taW^n5EDFA3 3> GS-EDFA3 4fCcfco 

[oi8 7] M<D#Mmm^»zn&ytmm&mfr?> 

©2jfefifflf«WDM7&SC3tfi-^tt. WDM*^7 4U: 
A&f£ft> uOTDM*^7 4 l"C«-A>Kfcjft*4MB 
aft, ^ft-?ft^^^3 6Z-2 , 3 6Z-3 KA£f£ft 
5. #:/^3 7Z-2 ^AlfStlfcC-bandOTDM 
#jC5fc«*H4. Cfi0*y7 3 7Z-2 «6C»tt6n, 
Tfc/I?-* — ^ 3 6Z-2 tEDFA4 3tl:AW*n 
3o C- b a n dOTDM^S^ff ^^7-(:HU 
1tnv — * — 9 3 6Z-2 TW-fflSftfcfh«JS*tt, 

oiga©j^niss8 5z f:m^n§o 

[0 18 8] fit, ^^73 7Z-3 KlAMSft&L - 
bandOTDM^M^t HflSlC* #:/^3 7Z- 
3 6>ft, %nV — *~ 9 3 6Z-3 iGS- 

EDFA4 4tl:Alt$tl5 0 L-bandOTDMj 
SC^M^O^/t^-^ilLTt^y-^— ^3 6Z-3 Tit 

«sftfcttaMS*tt. m®<Dm&fflmm&8 si \zmm 

£ft£<, 

[0189] EDFA43T«BStlfcC-bahd© 
WDM*iC3tt«^tt, WDM^^74 5-2KlAS*£ft, 

ft** SS^aiaftfc&^^^;i/co^«^«, -tft-eft 
8 7-i-s 7 -t teaman, §f-ffll$ 
n^o fir, gs-edfa4 4~cmmznrcL-b 

and(DWDM5SM^t H«C WDMjj^7 4 

«»«Sft-5. feg^3ftfc&^^^;UcD>tfg^f4, 
tft^ft^{I^§figS8 7-1 + 1-8 7-t+uKtt£B£ft. 
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[0190] EDFA2 3. 3 3M^GS-EDFA 
2 4. 3 4©#lfiEfct. ROM 5 1 os. 5 1 <D(^^*5«fc^ 

&mfflW®?& 8 2 . ssoasrtt^t. missus 

Jggi<h(iN£&CDT. -€-(DiaHJ$r^B§-r^. CKOROM5 
los. 5 1 ©rttlt Jfcft©"f«l«BK*t»TiaS^>H 

£*15C- b a n d©WDM*S*i^©?t^Jl'S^ 
k (O^k^t-1) tzttmtKlLtzm&lZC- b a n d 

-<D^4>S:fe<fccy^^SB/^£l*ffl£tl-5 C - b a n d 
CDWDM^ftft^CD^-^JPgC^k (l^k^t- 
1) fc*ttiiEi!>L^-&tC-b andCWDMSSM 

-5. 

[0 19 1] Cine>«-JS^{C*5lt-5ti«fi«. C<D<*>|8 

mm t cd <*> rnmmrn c *5 »* 7 r -r a- © mm 5 v 

DMA^7 3 5 tMOtlgiCWDM*^ 3 1i 
<D»* £#it L JtT, k (DMS'J CHUtUS S 

tcioT^ftfpriE^n*. k = o©«^(c^-r^. 

L - b a n dcDWDM^iOfcfi-SfKl&tt-S 1 5^*;!/^ 

[0 19 2] (*«9!j:«2 ffi j:O^Hffi) 

DM*y7 8 4l;*ffSL. :fti£flS^g:«:EDFA3 3*3 
WGS-EDFA3 4fc*H6U filtW^Stt^SftiJffl 
0K8 5 tcttJSU Kfi^l¥eiiWDMA^7 3 5l; 

»*-ra. w*js6. w*^8. m^qfi 1. w 

*«13, fflf:&Jg 1 5 . ««« 1 7 *5«kDfffi^^ 1 9 \Z 

[0193] m#m2 o&^u»#js2 7tcte«cD^Hj 

i®2©HM^i:©*fjCH#(CO^T«. 3fcff^£fi£ 
8 0tC*fJSU ftiitil^gttEDF 
A2 3M^GS-EDFA2 4l;*f)t;L. Ssffi^gte 

72 5fC*fJJ:-r-l>. If ^2 StCiBiSro^BJt^BCDll 

J&gB80, WDM*^72 1, EDFA23. GS-E 
DFA24. WDM*^72 5, ft/IV — * — ^26. 

M77-TA4 8 KfcHSL. 7fc§«gBKtWDM#75 
41. EDFA43. GS-EDFA44, WDM*7" 

54 5*3«fc^m^amss8 7fz^-rs. *lt, # 

ii^B«WDM#75 8 4, EDFA33, GS-E 
DFA34. WDM#753 5. ^7-/-?3 6. 



#75 3 7. Sd®7til8 6*5ckC/IS«$(lfflllHlSS8 5K# 
fc*3. JtW—* — 9 3 6*5<tJ/#75 3 7 

[0194] m-$Lmzo\zmmv>5zwtw,2<DMmfcm 

iKDK&mVk\Z-D^X\t., ?tii*S^a«EDFA3 3*3 
i^GS-EDFA3 4 \Z%HfctZ>. 

m.^^Tj*<Dftm : %imz-D^TWim-$z>. i3.&. c-b 
*3 «t # uron wmmmofflw 

[0 19 5] d©«t'5^:7tejiv-X7 L ATC-b a n d 
CD5^*;Pgc£m (l^m^t) £8 
Hils]M8 2tt, m^*;U#£ftft^£i&gB8 0-l~ 
8 0-mtfd0ST, 7£fr*t£fiJcgB8 0-l~8 O-mfCftM 

[0.1 9 6] £j££n*:7£{§^«> WDM#75 2 1-2 

T&js^asn. edfa2 3-cmis2tiz>. 

WDM#752 5TL-bandffluiSOWDM^ 
£ tlT 2 SfifWD M#5£tE«^ <h t 
T3t77-f A*4 8-l€eiI$n^>„ 2 
iWDM^^fl^li jae?tai8 6 A *»6©jafi3ttlC 
i^7 7-fA4 8-l+T?«*7-7>H!a*iei:UWD 

m#75 8 4A omgift&nfrn&o z\<Dmi&%M%6 
a j^soaejttt. ffirt>\ i \z*tVTmmftm&R&-f 
%<DT-$>z>frt>. K?T-irt4 8-i*&m.mz*>i l fz>& 

[0 19 7] CCDt£®!#"=>. c-band«Dft^t 

£. 0iJx«. 3 ^**jui§;&o£-&-5 ££fMffl- 

lSg§8 2«. 3^ + *;PS«ffc.K:3tfiH»^J*«8 0-m~ 
8 0-m+3fCid0aT, 7fc«-5t£fi£a5 8 0-1-8 0-m+3fC 

3t«^*5fe«*-&*. £fifc*ft&3fcfflr^tt. WDM#7 

5 2 1 -2-CjSg^-fi^tl. EDFA2 3"Tiii|s$n-5o 
[0 19 8] &«SflWleJg& 8 2«, ROM 5 

losrt^C-b a n d©WDM^5C7 l em^<D? J P^;USc 

^3 (OSk^ t - 1) fdWmtolsfcm£\ZC-b a n 

cKDWDMjj&ytmmz&rtz i^^^)v^tz*)<D^ 

y-Oi'MStlbT. EDFA2 3<DtB73 5rPST 
0 5 (a) Jc^fPO ^aipf^ljSS^W^t^- 
SdffllbTVifc*i. 3^r^;i/itJ0^«. PO 

fc' t 71 v - zmtc tzmm \z v xm w &n o . 

[0 19 9] ^-LT. HISS. WDM#752 5 TL — 
b a n d (DutfKDVfDMjjjZytmn tlT 2 
^S^WDM^Ttfa^tLTTfe^r-f/NM 8-1^^ 

i^tC. e«M0l3tt8 2». ROM5 1os*^ft 
*)ls$t(0$ik'PUfiim&V> 1 5 1 1'*-;ua>i:0©3t7t>7— CD 
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[0 2 0 0] CflDifJIC, ft*«««rtfc3«fi*« 

(»3<0lBK»IBO*«) l3.0*WItt, W*JI2 
9*5<£tfW*Ji3 l £Ett®«g^ttJOT«3tte£S';* 

[0 2 0 1] ^^filyXfAH 2»fi»«WDM 
2 M*«WDM*a3tOT2«»Tt 

ig-riiTS^o tit, a^iitiftg^ TtiiSL 

Xr££o Sfc, d©2**»«WDM*SC3tt«-^tt, C 
- b a n dOftaHWRfcRfian/t?^*** t (DWD 
M#5£3fc« * t L -band tl^c^ 
* u CO WD M^T^fi-^ td^ftSo 

[0 2 0 2] H13H *3®*Jfi»JI^*W*3tea 
yXfA©^«^itiT*S§o 014H |g3(D 

[0 2 0 3] 013 KiS^T, t 2 0 

-sH— 2 0-s+tte, C-b and^t^JH^^t 

^*dE»2 O-s+1-2 0-sMT£/S*n&«««*tt, 
VAT9 0-l-9 0-tlC^n^ftA»SnS. VAT 9 
0-1-9 0-ttt, Aftf^tl^^^^/t^-^^gUTl* 

m<Dmm\t. «arr*vATM&H»9 1-1-9 i-tfc 
cktjT-c-n-enfiifflisns. fir, #vATig»[Eigg 

.9 1-1-9 l-t.©8M£HU flti£?£V.ATM9Jiaift9 4 

[0 2 0 4] C-b a n d^Jtfi^/^-H # 
3Kfi^fc**JS"r*VAT 9 0-1-9 O-tO-C-n-tPtl^J: 
oTHSn*#6, iStgf^M^iyUx>7 7 
yX*I-rci:^-5o VAT 9 0-1-9 0-t^63t 

DM^^72 1-2K:AM£*U COTDM^J^7 2 1-2 
X?&fi^S2nTC- b a n d WDM*S*f^l:& 



£ e ^OC-bandOTDM^SM^l 
tKA7-*10 : 1 <£lfl^T2 0K#tt£#7^ 9 2-2 
£AI*£*l£o 

[0 2 0 5] T^y^ 9 2-2Xr7>^^nfc7 , 6/t'7-(0/jN$ 
^C-bandWDMJSM^H AS*?"*3fc<0 

9 3-2fCA£f£n, C-bandWDMJS 

t^m^coa^^ h;w*tH«ans. fit, x^h;u 

7±94V 9 3-2tt, ttflLtX^? hJ^S^VA 
TftMM§|g&9 4fCttS77^tl^o 

[0 2 0 6] —Jj. #^9 2-2T#l*Snfc3tA7-- 
OAt^C-b a n dWDM^jEfl^H EDF 
A2 3HAI*£n<5o EDFA23H fg^*r£K«iW 

IC, Cl^C- b a n d(DWDM^7tM-^c07t/ , ? , 7-^ 
ffil»*n-5. 7t/t7-^i^nfcC-bandOTD 
M75rS5tm-^«. WDM^7°7 2 5 fcAlf 

[0 2 0 7] fit, L-b a n dcOWDM^SCTtfa^ 
\t. ufi03t«^J«ffi2 0-t + l-2 0-t+u, VAT 9 
0-t + l— 9 0-t+u, VATKi!jlH}gg9 0-tH— 9 0-t+ 
u> WDM*y7 2 1-3, ^7^7 9 2-3, A^ h^T 
^-^-fit*9 3-3, VATffl«EI88 9 445cktfGS--ED 
FA2 4*6a*±5Btra«©#ldcfCJ:t)*«*n* W 
DMi7 p 7 2 5 fcA£f£*l£o 

[0 2 0 8] dtlbWDM77y^2 5 iCAMLfc, C- 
b a n d<2WDM*iC7t{I-^£L - b a n d OWDMJ 
^3t«#<h«, u©WDM^y7 2 5XKS^i$n, 
2 i^SffiWD M2r5ttfc«^ £ ft o TJteSIBTf * S 

77^A4 8-u:itaj$n, ^acD4»^ss(ce2i$n 

7fc:77"f/\*4 8-l«, *ao*igift(OWDMA. 

3 1 A KSHBKSn*. tK77^A + 4 8-l^eiSILT 
WDM77^^3 1A fcX»*n*:2jft*#«WDM*SC 
ytm^te* WDM7j;/^3 1A 

n, fn?n*7 p 7 2 7-2, 2 7-3icA#*£n3 0 

[0 2 0 9] *y^2 7-2fCA*f^nfcC-b andco 

tl, — 26-2<hEDFA33A <hlCA&f£ 

n^>o C- b a n d<DWDMyjiC7t{f^07t/t»7 — tcH 

OE««(WIhIK9 5JC3l«Sn*. fit, ^7^727 
-3K:A»£njfcL-b and(DWDM^3t§fH H 

«ic #^.2 7-3T££K#tte>n, 

2 6-3£GS-EDFA3 4A fcfcAltSft*. L-b 
a n dOWDM7&iC7tm-^^7t/t , 7--JCl8b3t> r t'7 — ^ 

-^2 6-37?w-asn&w-ae*tt, ffiaa)e«m«pm 
89 sizmm^nzo 

[0210] 9 st±. cnsjfc/t?— 

^ 2 6-2, 2 6-3<£>ffi7j£gftU &A*> K^Tt/l?-- 
•HT3EDFA2 3 4oct:^GS-EDFA2 4 



•?-*V?*lsEsj5-r£o — EDFA3 3A CAItlfcC 
-bandOWDM^Ttfl-^tt. EDFA33A 
4S£ft, WDM^J^7 3 5A tCA£f£ftSo EDFA3 
3A te, K«ffl»lil»3 8A fcioTHlAtfHUSft, 
-£-<&*e*. d©C- b a n d (DWDM^^ft^^^ 

[0 2 11] f LT, GS-EDFA3 4A KAWLifc 
L-bandOTDM^M^l g«SlM3 8 
A CJ:0aiA^ffl»$n§GS-EDFA3 4A T*g*I 
£ft, WDMA^7 3 5A KA&f^ftSo COTDM* 
:/5 3 5 A KA»Lfc*^>HOWDM*SC3t«^»4» 
COTDM^ 3 5 A T&g^2£ftT??r/ 2 &fi?$igc 

ft, *e©**««K:e3isfta. 

[0 2 12] ETF* a*3t«MB«B»Cct**ft*«T 
tt, » 1 ^WC^^TS + - band OTDM^ 
*#«*©tt^*J*fcm#fc, 2iSSMWDM*S)t 

<ktf«ft*«3ftT* #J£*8§£ftSo -^A>Fr 

<T>ytrty — * — 9 3 6-2, 3 6-3oa*»c»^^Tftl» 
£ftS EDFA3 3 , GS-EDFA3 4l:iotf ft 

^ftsase^ftSo 

[0 2 1 33 ««©*«SI«T*«IB'&*»BS1I^6 
©2**»«WDM*SC*«*I4, WDMi7^7 4 1 ^ 
A#t£ft, :©WDM*/74 lTS/OFfcjfcftdiHi 
£ft, -tft*ft*^5 3 6Z-2 , 3 6Z-3 CAM^fft 
So *^5 3 7Z.-2 CA»SnfcC-band<DWD.M 
2rSC#fl»tt, d©*^3 7Z-2 T?*6fc»lt6ft, 
yt/^y — — ^ 3 6Z-2 ^EDFA4 3<hCAIt^n 
So C-b a n d<7)WDMSrSC5fe«-^^7tA , 7 — fdglL 
^•7-*-^3 6Z-2 TK-jH*ft&W-«**tt, 
c0^affl©[Hlg§8 5Z Ki£{t£ftSo 

[0214] EDFA4 37r^>fi£ft;>cC- b a n d<£> 
WDM;&jWfc«-*ttt* &\7L\i. t^A? — £1 0 : KD|] 
^T2t3fc»^-5*^9 9 6-2ICA»Sft*. #7^9 
2-2T^tt'btlfc7t/t ! 7 — <7)/h£(^<E>C- b a n dW 
DM^JtMtt, A»T*3fc©ififit-?-©iS[fifc*W- 
*3t/t»7 — eiftfflT h^T^-flf 9 7-2JCA 
#t£ft, C - b a n dWDM^3tM^)A^^ HM^ 
tHBSft*. -ebT, h;i/T^^-fif 9 7-2tt, 

U g££S«ffll[Ejg&9 5te, COIBASftOSiVATjfil 
«9 4fCW^f So 
[0 2 15] — 9 2-2-ettVyt>tLtc.ytrty- 
^ JOC- b a n dWDM^SM^H WDM 

T?^*;pcrt«*»iB*ft*. ftfi#f8£ft&&^ 

*^©*«*»4, *ft^ft5t«*»g««4 6-S + 1-4 6 
-s+tfcftHHSft, gft • 5!i32ftSo fLT> #7^3 
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7Z-3 lcA»*ftfcL-bandO)WDM55rSC3tfi^ 

#:/^3 7Z-3 , 3fcA«"7 — * 3 6Z-3 , GS- 
EDFA44, ^^79 6-3, X^^7 hJi/Z^^-f if 9 
7-3, WDMA^74 5-3*3i^(I^MgB4 6-s+t 
+1-4 6-s+t+u*sa:'5±iS(!:H«©ttfiE^«kO, S« 
• &S£ftSo 

[0 2 16] «^3K»««B©*«fcBiE'r*. 
«^3te««&«fc:*5tt-<5EDFA3 3^ct^GS-ED 
FA3 4®i«ft ^l^MIC^It^l^^ 

2, FBG7 6, 77, PD6 4, 67, SI»[hJ&§6 
8, LDK»ia»6 6*ctCKLD6 Sfcf^AT, 

[0 2 17] WDM*a3t«^©««Jft*©3t«*i* 
fi&S^Tfcff ^ £ ©ffl»«»*«-ai-r * d <ht£<fcoTE 
DF 7 8<DfiJ#ift*WttS*ft-r*fl:*Ttt, 
XflMlCAItSftSWDMJiJIEiWMWrt 
0^iJX>77XSJSSftT^50-e, EDF7 8<£>;flJ 

So 

[0 2 18] 01 4lC*»T. 3fc!7:r-f/t4 8*eSH" 
SCl^K^oT, «tta©«^3t*««H*60 2ja[S# 
«WDM^SC5t«#f4- WDMA^7 3 1 lcA#t£ft* 
£ ©WDM* 7^ 3 lt&A*>F^llSI»i$ft 
^ ^n^C-bandOTDM^MfH E 
DFA3 3fa<D?3 ~f=7 3 7 -2K:A#t£ ftSo ^LT, # 
■JH^ftfcL- b and<DWDM*SCJt«^tt, GS-E 
DFA3 4fo<Dt}-7?3 7 -3fCA#t£ftSo 

[0219] Ctl^EDFA33*i^GS-EDFA 
3 4©#»^1 3tS»«-rs#±*7C**fiPJte7T-f- 

a&CT, EDFA3 3©Mi:^^TI9KU GS- 
EDFA3 4^ISCO^TH *©fflife*t<0*S:Sl9§ 
"TSo HT, EDFA3 3C^^T, IftHJTSo 

[0 2 2 0] fSr^LfcJcpK:, ^^7 3 7-2T^^n 
fzftrty—<D'l^^<DWDMjj&mm^\*. PD5 4 
KA#*2ft, T^S^^ftSo PD5 4H ZLCDftmm 
fftSftfc«SK*«5fi-r*a[»«5 8<hA/D7 3<hlCfcB 
^j-TSo A/D7 3H AaSftfeSSKfiST^n^a 

So mmfflffliEim3 8«, ccDTjzSfjum&ftmmz 

^fflLT^-TSo 
[0 2 2 1 ] — ^, #7^3 7-lT#tt&ftfc3fc/t'7-- 

7<A (KT, TEDFj .hP&fBTSo ) 7 8 £A&f£ 
ftSo EDF7 8&, LD5 5^e»<OU-if3t*KiR-r 
^ciCckO^e^^ML, B»«[»i:J:0WDM 

ttytm**&wm-r*. ld5 5«, ldibbrs's 

*6««Sft*Kft«iKfcJ:oT, EDF7 8SlEt 
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[0 2 2 2] EDF 7 8 7?li«SnfcWDM*a3t«# 
ML. A^7 5 3lCA#*£n-5>. * 7*7 5 3 *l*c 
7fcA7-©/h£^#©WDM;£5£7fcfl-^«, PD5 7K 

A»^n, Ttm^&^na. PD5 7H £©3t«£& 

£nfc*jJSt£«l?S§5 8 KiB^-r-S. it»S§5 8«. P 
D 5 4*5JctfPD 5 7^e>©tt^£^n-?njgtn:2§ (0 
14^0*) Srffl^TWJEK^&L/t&KPD 5 4»C 
iSifftPD 5 7tc«fc^®JEt^ifcSb, ^-coM^tc 
jSDfcffi*^LD^l!)lHlK5 6 Jcffi^fS. LDiEISlI] 
g§5 6te, C©iKg§§5 6fr<b<DmJ]\Z£iTEDF 7 

aT-mmznzwDMttxm^vw&zmm^. •?-© 

[0 2 2 3] — iS. *7*7 5 3T'ftl-f*>ntcyt/V7— © 

xz^jjowDMttytmmz. vats 9\zam^n 

£. VAT5 9I1 -?-©M*tt£VATlg»lHjgS7 0 fC 

aj-r-svAT 5 9t, yt^u-^m^nrzWDM^ 

[0 2 2 4] DC 6 0£l#ffl£ft;fcWDM:6r5S;3fc{§*t 
tt, )\>9 9 8 CAItSns. u©3t7-<M9 8 

«. e d f 7 8 

7fc7^;i^ 9 8*^»IBSnfcWDM*SC 
Tfcffl^te. TE^OlC^tS*^ 9 9 KlA#*£n&. 

[0 2 2 5] ^^5 9 9 Tr#W'6>ti;fc — JOWDM^S 
t£«^«. PD6 1l;AW^n. PD 
6 1 tt. ;*:©*«* £«*«.7 1 CHJAti. *^799 

3 5 (CAMS*!. &S©«H«8«fce2!£ftS3fcfi*»£: 
&S. $*c. S£«$!lWlHlg§3 8*4, X.m<D$>MmM<D$k 

amende cotisi* seaanfe 2 

WDM^i^g^ ©#/\*> b*©7fc/''7-£gff-r3o 
[0 2 2 6] e««ff9gl%3 8fct. S«bfcflH5*»6e 

it % © «■ / \* > H m (c * w- a 3tt n 7 - o m& £ Wr % ? * . 

i£««dfflllHlSS3 8tt. f£^**Jfl?lHlS8l*l©ROM5 1 tc« 

-ban dcmVDM^^ff^OftA? — OISI^I 

[ 0 2 2 7 ] f£&fflWm& 3 8 tt. ROM7 4Ci»S 

!&><=>, HOB«**VATK»HB7 0©IW«tf[K:Se* 
U D/A7 2 »CHOKHMI*a*-r*. D/A7 2 

ffg§7 1 fCtB73-r-£>. 1 fct. D/A7 2*^C 

ffl7j£PD6 7^6.C0fiDft£ffilng§ (01 1 (C^Fta^c) 

»CJiSi:fctti73*VAT^»Jl5ISS7 0ICffl*-r-5. VAT 
lg»lH]gg7 0«, H©«Jf»7 l*^<DffiACioTV 



AT 5 9<D$L%tm : £m&t2>Z\£lz£. 0 CC+igl* 
£#tmSn-5C- b a n d©WDM^3«^©7t^>7 

[0 2 2 8] ICT, GS-EDFA34H ±*OE 
D F 7 8 ^fiR©XJUb*'7A7C^*^iinLfc7t7T'1'A 
(C«AT«}fiKfa. C©<!:#. #««<»7 7"f A6 0. 

5 8.71 ©fttS^iJ JctfR OM 7 4 ©1^14. 
L - b a n d ©WD M^t^I ^©^tC^fe"^, £ 

ufc^. si 3<D2&m&m.wDMttytm^mm&m 

f't5tt-5EDFA2 3 &&ZfiG S - E D F A 2 4 ©#ff& 

[0 2 2 9] pg«^©^H^tt. WDM* ^7 2 1-2 
^e.StW$tl-5C-b a n d©WDM^?t<i-^ttWD 
MA75 3 l;^e>g*tB2n-5C-b and0WDM^ 
3MI*£*HSU WDM*7*7 2 1-3^6 ^UJ^naL 
-b a n d©WDMMM^BWDM*y7 3 lfr-=> 
■Wffi^ftSL - b a n d ©WDM^Tfcft^tCJfcfJfcT 
5. -eLT, EDFA2 314EFDA3 3 KttJSU G 
S-EDFA24H G S - E D F A 3 4 JcMf&t"-5. 
$<=>!C. WDM*^7 2 5 ttWDM*^7 3 5 IC^JS 
U *^72 7-2. 2 7-3^*^7 3 7-2, 3 7-3tC*t 

j&u ytnv— ? 2 6-2. 2 

3 6-2. 3 6-3\Z%ifo?Z>. 

[0230] (*%b^ 3 nrnffimm t <D*asmm 

-2. 9 6-3iX^^ h;UT^"^'f-y ! 9 7-2. 9 7-3K2* 

2 0-s+l~2 0-s+t+uiVAT 9 0-l~9 0-ltuiVA 
TmW)M&9 1-1-9 l-t+uiVAT$iffl(El?S9 4 tW 
DMA/7 2 1-2, 2 1-3^*^5 9 2-2. 9 2-3<hX 
^ h;P7^"7-f If 9 3-2. 9 3-3(C^jSL. 
g(SEDFA2 3*3J;^GS-EDFA2 4CMJ^b. 

WDM*^7 2 5 (C*fJ&-r-5„ 

[0231] w*3i3 i \zmm<D%vuim3<DmffiMm 

352 O-s+1—2 0-s+t+utVAT9 0-1—9 0-1+uiV 
AT^»IhIK9 1-1-9 l-t+ui:VAT$ffilfiJ8§9 4 t 
W.D.M* 7*7.2 .1-2. .2 l-3i*7"7 9 2-2. 9.2-3<t 
7.^^ h;U7^- 7 -f tf9 3-2. 9 3-3fC*fJCb. 
^S«EDFA2 3*3«i:10'GS-EDFA2 4fCMi6 
b, >tli4i^R«EDFA2 3*«fc(;GS-EDFA2 

4{c*f^-r-5„ 

[0232] ^3<Dmm^m<D^mm^:) z\<do&o 

J5:«fiS;©7tfei§>-XT-A©fPffl^»Ct3t,iT. J^TtClK 
WTZW. &&g«^P^©7*UX>7T->7si&^$tlfe 
g«#SEftW1®7''JX>77yX©Wtt, ^1© 
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•5. 

[0 2 3 3] 2 ft*#*WD M*5S3te»*2fiSB*» 6 

»tt5$nfe2»ft^wDM^7t«^«, 7t7 7-r/N' 

•5. WDM^7t«^^rttC*^TC-b a n dCDW 
DM^Trjfa^te, X^7 h^T^-flf 9 7-2tCJ:o 

mmm \z&m-rz>ffl&®m&mm vx 2 

C©^-&K:te, CSJAtf, SDH (synchronous digi 
tal hierarchy ) ©t?->3>^-M'>F (section 
over head ) ©*5tg/t-f hfcfuTB-T*. -fe^->3>^" 

&£*©*■;/ r-"7— ^s®ffl-rs±-e^?i«ffi*'R^-r 

[0 2 3 4] S«$4WlHlg§9 5tt. ZLOatmmgk&V A 
T$!lfflI!sIS§9 4Jdtii*TSo VAT$iJffll[lIi^9 4tt, £ 
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